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PREFACE 
Learning about the materials of painting remains 
a neglected aspect of the education of many young 
artists. There has been a revival of interest in crafts- 
manship, yet in much good painting today we 
see evidence of early deterioration and physical 
failure—the absence of good craftsmanship. I am 
hopeful that an interest in the craft of painting 
will keep pace with the attention artists pay to 
the business aspects of our profession. 

This book is first of all a reference work 
designed for practical studio use. It can also be 
used as a text to guide those who teach and study 
the materials of painting. Third, it might be inter- 
esting for collectors who wish to know more 
about how paintings are made. The handbook 
is a starting point for development as an indi- 
vidual artist, and a helpful addition to the 
mature artist’s library. 

Since this book has grown out of a teaching 
situation, it is organized somewhat differently 
from others like it. Part One consists of seven 
chapters that give information about basic mate- 
tials and methods for preparing and using them. 
It is the foundation for Part Two, which covers 
paint making and painting techniques for oils, 
watercolors, pastels, synthetics, and more. 

‘Part Three provides an overview of picture protec- 
tion; it briefly describes how to mat and frame 
works of art and lists the types of damage that 
pictures may sustain, along with information 

on conservation and restoration. This is followed 
by a glossary, list of suppliers, and bibliography. 
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PREFACE TO THE 2006 
EDITION 

This new edition embodies the information I have 
gathered in the twelve years since the 1993 edition 
was published: changes and new products in the 
art materials manufacturing world; a host of new 
developments in the scientific examination of 
works of art that have changed my views about 
certain procedures and materials; new information 
from conservators about their work with contem- 
porary and historical art objects; the results of my 
own research into lightfastness; and numerous con- 
versations with colleagues from around the world. 
I hope that students, teachers, artists, conservators, 
and collectors will continue to find The Painters 


Handbook useful. 
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Introduction 
What to Get Out of This Book Before You Go Into the Studio 


O EXPRESS YOUR IDEAS CLEARLY, YOU 

must be in control of your medium. A brief 
encounter with a variety of materials while you 
are a student, and a firm grounding in the tech- 
nical and procedural aspects of the craft of 
painting, can help you choose the most appropriate 
medium and use it most effectively as you continue 
to grow during your lifetime as a creative artist. 

Artists must be able to choose painting 
materials that, when properly assembled, result 
in durable works. Most artists today realize that 
pictures made with inferior materials will deterio- 
rate rapidly even in the best of storage conditions. 
Fewer artists, perhaps, are aware that pictures 
made with even the best materials can suffer 
premature deterioration if they are constructed 
without regard for the rules that limit the use 
of those materials. 

There is now a vast range of ready-made 
products within easy reach of most artists, and 
selecting what to use is no longer a simple affair. 
Few of you will want to prepare all your materials 
from scratch after your student days, but if you 
understand what is involved, you will have a solid 
basis for selecting quality ready-made products. 
This book will help you purchase and apply your 
materials intelligently—or continue to make some 
of your own, if you prefer. 

The boxes in this book are like recipes: 

They give specific instructions about how to pre- 
pare various art materials or do various projects. 
Read the entire box before you start, just as you 
would with a kitchen recipe or a chemistry experi- 
ment, and make sure you understand any cau- 


tions. In fact, it’s a good idea to read the entire 
chapter in which a given box appears. 

Make notes about the various processes 
and materials you encounter in your studio. 
Refer to them later; add to them as you acquire 
experience. Your direct experience will be your 
most effective teacher. You will learn to answer 
such questions as “What’s the best paint to use?” 
or “Can I do this?” without relying on anyone 
else’s opinion. When choosing materials, however, 
do not hesitate to ask the advice of a knowledge- 
able salesperson at an art supply store or even 
to call upon a manufacturer. 

This book, then, is intended to be a guide 
through the maze of basic information about 
some of the traditional and nontraditional 
painting materials and processes. I have not 
attempted to suggest aesthetic approaches to 
painting, although I believe that successful artistic 
expression is greatly enhanced by a full command 
of technique. Rather, artists who use the hand- 
book should come away with a better idea of 
the practical whys and hows of selecting and 
using painting materials. 


General Health and Safety Notice 
I have made every effort in this book to provide 
sufficient and up-to-date cautions about recognized 
hazards. You'll see them highlighted in bold with 
this symbol: *. These direct your attention to 
specific dangers. Pay particular attention to Table 
7.1, pigments. Nevertheless, the book suggests 
using some materials, methods, and equipment 
that can be hazardous to your personal safety or 
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health. Since there is little conclusive evidence 
about the potential chronic hazards of some art 
or craft materials—especially regarding how you 
choose to use the materials—it is your individual 
responsibility to establish necessary safe studio 
practices and to determine whether you should 
use that material or method. Neither I nor the pub- 
lisher can be held responsible for the use, misuse, 
or abuse of a particular material. 

Here is some general advice to follow as 
you work in your studio, no matter what medium 
or method you are using. 


Smart Working Practice in the Studio 

© Read all labels, If the material is harmful, 
follow label instructions to the letter. 
Do not hesitate to call the manufacturer 
if you are in doubt about label instructions 
or the contents of the material. 

© Keep the telephone number of your local 
poison control center handy. In an emergency, 
do not call the manufacturer. Manufacturers 
do not give medical advice, though they will 
answer health-related questions. Your doctor, 
or a toxicologist, can help. 

© Do not eat, drink, or smoke while you are 
working in your studio. Wash your hands 
thoroughly after working, and before eating. 

e Provide good ventilation and circulation of 
fresh air in your studio. If necessary, use an 
exhaust fan vented to the outside. “Adequate 
ventilation” of a room is about ten complete 
air changes per hour, and some toxic materials 
require special ventilation systems that protect 
you from breathing any vapors. (See chapter 
5 for more on ventilation.) 

© Keep your materials out of the reach of 
children! In fact, keep children out of your 
studio altogether. 

e Be sure your materials are labeled and in safe 
containers. 

© Keep all materials, especially solvents, tightly 
covered when not in use. Pour out only as 
much solvent as you immediately need, 
and safely store the rest. 

e If irritating materials, especially solvents, 
get on your skin, wash thoroughly right away 
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using soap and water. Do not use solvents 
to clean your hands. Do not apply paint with 
your bare fingers; wear rubber gloves. 


@ Never put brushes or other paint-applying 


implements in your mouth. Learn to “point” 
a watercolor brush against a tissue instead 
of using your lips. 


Avoid inhaling any solvent vapors for even 


short periods of time, even if your studio 
is adequately ventilated. 


® Do not sleep in your studio unless you first 


remove all painting materials to a safe storage 
place and properly dispose of solvents. 


® Clean up all spills promptly. Do not store 


solvent-soaked rags in your studio; dispose 
of them in an environmentally safe manner 
(call your local government for instructions). 


e A fire-suppressing metal can must be used 


for rag storage and disposal; you can also use 
a metal can half full of water, with a tight- 
fitting lid. Linseed oil-soaked rags can sponta- 
neously ignite and cause a serious fire if they 
are allowed to accumulate in improper 

storage conditions. 


e Rags with paint on them, and palette scrap- 


ings, pose an environmental hazard if not 
disposed of properly. Paints contain pigments, 
which can leach into the soil and eventually 
reach ground water supplies; they must be 
disposed of as you would solvents. 


© The Golden Artist Colors Web site 


(www.goldenpaints.com) has posted instruc- 
tions, as of this writing, on how individuals 
can filter acrylic wash water to avoid flushing 
it into sewers or septic systems. The method 
can also be used for wash water containing 
oil paint pigments—but it will not remove 
the solvent content. This system is not to 

be used by groups like, say, a class; the 
Environmental Protection Agency (EPA) 
would consider that wastewater treatment 
by a “company,” as opposed to “household 
waste,” and you would need a license. 


¢ Do not expose solvents to heat or other 


sources of ignition. Keep a fire extinguisher 
in your studio, preferably near the exit. 


e If you are using powders (dry pigments) or Again, be aware that it is impossible for me 


spraying anything, wear a respirator mask to foresee all the ways in which you can use, 
with a filter cartridge rated for the material or abuse, art materials. Use common sense 
youre working with. The mask should be and follow the cautions and warnings for each 
approved by the National Institute for material discussed in the following chapters. 


Occupational Safety and Health (NIOSH). 
Wear goggles to protect your eyes. 
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THE BASICS 


[ YOU WANT YOUR WORK TO LAST, you should know 


the basic physical properties, advantages, and disadvantages 
of what you use to support, build, and preserve a painting. 

In chapter 1 we will look at the painter's basic studio equip- 
ment and drawing media. 

Chapters 2 through 6 discuss supports, sizes and grounds, 
binders, solvents and thinners, varnishes, and preservatives that 
may become part of the painting itself. These essentials, often 
invisible to our audience, play a crucial role in how well and for 
how long those viewers will be able to enjoy the painting and 
see it as we intend it to be seen. 

Chapter 7 is about pigments, the coloring materials that 


bring a painter’s ideas to life. 


PART ONE 


Basic Tools and Equipment 
for the Artist 


This chapter covers the auxiliary 
materials you will use when 
painting—the tools that do not 
become part of the painting itself. 
It also discusses drawing papers 


and dry and wet drawing media. 


PALETTES 
The word “palette” has a double meaning: It is 
the selection or range of hues employed in a 
painting, and the surface on which you mix colors. 
Ranges of hues will be discussed in chapter 7. 
For now let’s focus on the physical mixing surface. 

There are several kinds of palettes: wooden, 
porcelain-coated steel, glass, or tear-off-and- 
throw-away paper, among others. 

Wooden palettes, especially the arm-held 
kind, are the traditional favorite. They are usually 
stained a dark reddish hue so that you can see 
relative color mixtures better. Arrange the colors 
in an organized fashion and leave the center clear 
for mixing. Instead of cleaning the paint off 
entirely at the end of a session, use a rag to rub 
some of it into the wood. In time the palette will 
develop a neutral gray patina that is excellent 
for making comparative color mixtures. An alter- 
native to buying an expensive wooden palette 
is to make one from a well-sanded piece of ply- 
wood 9 mm (?/s inch) thick; shellac or varnish 
both sides to prevent warping. 

Porcelain-coated steel palettes are expensive 
but can be found as food-service trays in restau- 
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rant supply houses. The porcelain should be 
white. These palettes are easy to clean, but 
you must be careful not to chip the porcelain. 
They are also sometimes not entirely flat— 
they may bow upward in the center—but if 
youre not making liquid glazes, this should 
not be a problem. 

Glass palettes, made of tempered plate glass 
at least 6 mm ('/ inch) thick, are a favorite 
because they are easy to keep clean. Dried paint 
is quickly and efficiently stripped away with 
a single-edge razor blade. This kind of palette 
should be securely fastened to a sturdy tabletop, 
not held in your hand. Place a piece of white 
paper beneath the glass in order to see the colors; 
better yet, paint the tabletop with an acrylic 
dispersion artists’ paint mixed to a neutral gray. 
Against a hueless neutral gray, the most subtle 
color mixtures are easily seen. 

Tear-off paper palettes are convenient. 

At the end of the day the used paper is torn off, 
exposing a fresh surface on which to mix the 
next day’s paints. However, these palettes are also 
a waste of money; with very little effort, you 

can make a far better, bigger, and more durable 
surface on which to work. 

There is a type of palette that is good for 
acrylic dispersion paints because it keeps them 
moist. It consists of a two-compartment tray; 
the smaller of these is meant to be filled with 
water to keep your brushes wet. The other is the 
color-mixing surface. Into it you insert a mem- 
brane that absorbs water, and over that you put 
a semipermeable membrane that allows the water 
beneath to migrate up to the colors, thus keeping 
them wet. The palette has a cover that prevents 


Figure 1.1. Traditional wooden palette. Paints are 
arranged around the perimeter, leaving the center clear 
for mixing colors. 


evaporation and thus keeps your piles of acrylic 
dispersion paint moist for quite a long time. 
This palette is a boon to those artists who work 
for a long time on their paintings, but I’ve found 
a less expensive solution: I store my working 
paints in small plastic tubs with covers; cream 
cheese containers work just fine. 


BRUSHES 

These long-handled implements are probably the 
most important tool you can purchase. It is there- 
fore smart to buy the best brushes, since only the 
best will stand up to daily use and maintain their 
performance over the years. 

A cheap brush is not inexpensive—it is 
cheap. Buying cheap brushes is one of the 
most common mistakes too many beginning 
painters make. 


Bristle Brushes 
Fine bristle brushes come in many shapes and 
sizes, though this huge variety is a twentieth-century 
development. The bristle comes from hogs and 
boars raised in Switzerland, China, India, France, 
Russia, and the Balkan Mountains of eastern 
Europe. The best bristle is from a strip of hair 
8 cm (3 inches) wide, running down the spine 
of the animal from neck to tail, where it is long 
and springy. The length of the bristle may vary 
from 2.5 to 25 cm (1 to 10 inches) and can 
be black, brown, gray, or white; the types used in 
the finest artists’ brushes are natural white. Some are 


bleached, though bleaching can weaken the bristle. 


The significant feature of a good bristle is 
that its tip does not come to a point, like a hair, 
but rather has two or three points called flags. 
The flags enable the bristle to hold more paint 
than a plain point. Bristle brushes that do not 
have flags may have been trimmed by the manu- 
facturer. This is a sign of a cheap brush. 

The bristles are bundled, cleaned, wrapped in 
a form, sterilized, sorted by length, and hand-tied 
into separate bundles for each brush. The various 
shapes of brushes are achieved by hand-tying the 
bundles, not by trimming the bristles. The bun- 
dles are then “cupped” into shape and set in a fer- 
rule using a vinyl or epoxy resin adhesive. The size 
and shape of the ferrule, the best of which are 
made of seamless nickel-plated copper, contribute 
to the shape and size of the brush. 

Unlike rubber-based, heat-cured compounds 
used to set the hairs or bristles of other brushes, 
the compounds used to set artists’ white bristle 
brushes may be soluble in strong aromatic sol- 
vents. Take care to avoid using these solvents with 
the best brushes: Use only water, mineral spirits, 
or alcohol. 

The bristles, set in the ferrule, are crimped to 
a hardwood handle. There are three crimps in the 
best brushes, two in the less expensive kind, and 
one (or none—just small brads) in the cheapest 
kind. The more crimps, the sturdier the attach- 
ment. The handles can be hardwood of any 
variety, but they must be straight-grained and free 
of defects. 


Figure 1.2. Left: Bristle with flagged tip. 

Right: Typical bristle brush showing, top to bottom: 
bristles curving toward center of brush; the ferrule; 
ferrule crimped to handle. 
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Figure 1.3. Typical bristle brush shapes. Bottom, left 


to right: round, bright, flat, filbert, fan blender. 
Top: The same brushes as seen from their tips. 


Brushes are sized by number, with small 
numbers indicating small brushes and large 
numbers indicating large brushes. The sizing 
of brushes is not standardized: One company’s 
#6 can be quite a bit smaller than another's. 

A good beginning selection of bristle brushes 
is a small round, a medium-size round, a medium- 
size flat, and a large flat. (See Figure 1.3.) 


Hair Brushes 
Hair brushes are also used in painting, mainly for 
glazing and applying fine details. These include 
so-called sable brushes. However, the word “sable” 
is not a standard term, but refers to a class of which 
weasels, minks, ermines, martens, and kolinskies 
are all members. Some brushes labeled “sable” 
are even made of squirrel hair, dyed white ox 
hair, Russian fitch hair, goat hair, badger hair, 
or American skunk hair. The most reputable brush- 
makers are not so devious as to label all these as 
sables; some are labeled “sabeline,” and some are 
even labeled with their actual names! 

The finest watercolor brushes are made of 
“100 percent Russian kolinsky sable,” with hairs 
collected from the tip of the tail where they are 
the longest. Russian kolinskies are favored because 
the wild animal has survived a cold northern cli- 
mate and therefore has produced very long hairs. 
Domestic martens and other sables that have been 
raised in captivity produce shorter hairs because 
heavy coats are not needed for survival. This is a 
fine distinction, but when you consider the price 
of true Russian kolinsky hairs—several thousands 
of dollars per kilogram—and how the hair length 
can affect both the prestige and reputation of the 
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brushmaker and the price of the brushes, the 
distinction becomes clearer. Unfortunately, 
because of the difficulty of obtaining the hairs, 

no manufacturer is willing to guarantee in writing 
that its brushes are 100 percent Russian kolinsky 
100 percent of the time—they are usually mixes 
of Russian and other kolinsky sables, but are 
always kolinskies, never other sable types. 

Real sable hairs taper from the base, swelling 
into a belly, and then to a fine, microscopic point. 
When they are set into a ferrule after the usual 
washing and bundling, their natural curve brings 
them together in a point. The top edge of the 
ferrule must be correctly placed to contact the 
bundle of hairs at about where the belly of each 
hair occurs. This placement is crucial if the brush 
is to have and retain its characteristic spring. 

(See Figure 1.4.) 

When you are buying a sable brush, ask 
the dealer for a glass of water. Swirl the brush 
about in the water until it is thoroughly soaked, 
then gently massage it to remove the glue used 
to protect it during shipment. Then swirl in the 
water again, and sharply snap your wrist to 
discharge the water. The brush should come 
to a perfect point, and the hairs should spring 
into position without flopping over. Considering 
the expense of a sable brush, it is worth doing 
this test to demonstrate the quality—good or 
bad—of the product. 

For glazing and detail work in oil or other 
heavy-bodied paints, do not buy the expensive 
sable watercolor brushes—they might not be 


Figure 1.4. Left: Kolinsky sable hair; note the swelling 
belly and sharp tip. Right: Typical round hair brush; 
note the long ferrule. 


ruined, but they may not perform as desired 

in watercolor after being washed in active sol- 
vents. Buy the long-handled hair flats, brights, 
or rounds, and do not pay too much for them. 
One or two will suffice for most purposes. 

For general information about other kinds of 
brushes, visit a good art supply store where staff 
members know what they are talking about, 

or consult a comprehensive brushmaker’s catalog. 
Jacques Turner's little book Brushes: A Handbook 
for Artists and Artisans (Guilford, CT: Lyons 
Press, 1992) is an excellent reference. 


Synthetic Bristle and Hair Brushes 
Brushes made of synthetic fibers like nylon and 
polyester have become more popular with painters 
who use water-based media like the acrylic disper- 
sion paints. In recent years, technological improve- 
ments have been made in the ability of these 
brushes to carry a heavy load of paint, although 


they still do not equal the capacity of natural fibers. 


Some high-quality white synthetics imitate the 
spring and flags of natural bristle, and some high- 
quality colored synthetics imitate the shape of fine 
hair brushes; they also use microscopic scales or 
ridges on the fibers to increase the color-carrying 
capacity of the hairs. 

If you are interested in using these brushes, 
by all means give them a try. Particularly with 
water-based paints, they can stand up to soaking 
in the thinner without losing their spring. But 
remember that they are imitations of the real 
thing, and that the best imitations can be as 
expensive as the real hair and bristle brushes. 


Care of Brushes 
Even if you buy brushes of the very best quality, 
you can quickly ruin them if you do not take care 
of them properly. Brushes should be cleaned after 
each day’s painting, using the following procedure: 

1. Use the correct solvent for the paint and 
remove as much of the color as possible. 

2. Wipe the brush on a cloth rag. 

3. Using a mild soap and lukewarm water, 
lather up the brush and swirl it in your 
palm. Rinse the brush well. 

4, Repeat Step 3 until no trace of color 
remains in the brush. Some of the particu- 


larly powerful organic pigments will stain 
the bristles or hairs. This is not serious— 
just be sure to get all traces of paint out 
of the brush, especially at the heel where 
the brush is inserted into the ferrule. 

5. Rinse the brush, shape it, and put it away 
to dry. 


If you want to be environmentally friendly 
about brush washing, use the following method. 
Remember that all paints contain pigments that 
can harm the environment. This method allows 
you to avoid discharging waste wash water into 
your sewer or septic system. I have found over 
the years that the method leaves my brushes clean 
enough to use, and I neither waste water nor pol- 
lute the environment. 

1. Assemble the equipment. You will need 

four large plastic buckets; label them 

A, B, C, and D. Bucket D should be very 
large—say, 401 (about 10 gallons)—and 
have an open top. You will be storing water 
in it, and allowing the water to evaporate. 
You will also need ordinary vegetable oil 
from the supermarket and a jar or similar 
container for it, one that has a lid. 

2. Fill buckets A, B, and C about halfway 
with fresh water. 

3. Add about 250 ml (a little over 8 ounces) 
of dishwashing detergent to bucket A. 

4. For oil paint brushes, wipe the brush 
clean on a rag; squeeze the brush head 
hard to remove as much paint as possible. 
Then rinse the brush in the container 
of vegetable oil and wipe dry again. 

You can reuse the oil until it gets too dirty, 
so choose a container with a cover. For 
brushes used with water-thinned paints, 
rinse the brush thoroughly in water and 
wipe dry on a rag. 

5. Vigorously agitate the brush in bucket 
A, making the soapy water foam. 

6. Vigorously agitate the bush in bucket 
B, then in bucket C. Wipe the brush on 
a clean rag. If traces of color remain, repeat 
steps 5 and 6. When the brush is clean, 
store it as described below. 

7. When bucket A becomes too dirty to be 
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effective, pour its contents into the storage 
bucket D. Put the contents of B into A, 
and the contents of C into B. Add fresh 
water to C, and more soap to A. 

8. Allow the water in storage bucket D to 
evaporate. You will be left with a soapy 
sludge—a “press cake” of pigment. This 
you can take to your local household 
hazardous waste drop-off location; every 
community should have one of these 
sites (consult the phone book or call 
the Environmental Protection Agency). 

9. Collect your dirty vegetable oil in a 
sealable container and dispose of it as 
in Step 8. 


Do not store brushes upright in a pot. Be- 
cause the handles are usually lacquered, water 
used in cleanup can seep down inside the ferrule 
and spread the hairs or bristles, or down between 
the wood and the lacquer. Eventually the lacquer 
will crack because the wood swells with moisture, 
and the ferrule can loosen; the ferrule, with its 
precious cargo of fine bristles, can then fall off 
the handle. Instead, store the brushes flat, in a 
drawer or covered box, to keep dust from getting 
into them. This way the water will evaporate from 
the bristles rather than being drawn into ferrule 
or handle by gravity. Sable and other hair brushes 
can be stored in a box with mothballs, to keep 
moths from eating those expensive hairs. 

Brushes that are stored carefully should retain 
their shape. If the bristles or hairs become splayed 
out or bent from careless storage, it may be pos- 
sible to recover the original brush shape by the 
following method: 

1. Wash the brush in hot, soapy water until 

the hairs or bristles soften. 

2. Shape the brush—if the hairs or bristles 


are soft enough, they may retain this shape. 


3. Dip the brush into baby shampoo or 
cream rinse; allow it to soak for a few 
minutes. 

4. Wrap the brush in a paper or waxed paper 
sleeve so it will hold its shape as it dries. 

5. When the brush is dry, rinse out the soap 


or cream rinse. 
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A cheap brush will not last long, even if 
scrupulously cleaned daily. A good-quality brush, 
if properly cared for, should last many years, 
even with daily use. Buy the best brushes possible, 
even if you are just beginning to learn to paint. 


PAINTING AND 

PALETTE KNIVES 
Painting knives are for applying paint, particularly 
impasto effects, and for scraping paint off paintings 
in progress. Palette knives are for cleaning your 
palette. Spatulas and scrapers are for mixing pastes 
and scraping paint in large volumes. All these tools 
can be used interchangeably, of course. 

Painting knives come in myriad shapes 
and sizes and are distinguished from their cousins 
by the wire extension that projects from the 
handle. The wire makes the knives flexible and 
light. The blade should be tempered steel, so that 
it is both stiff and flexible down its entire length. 
It should not be too sharp, lest it cut the fabric 
while you are scraping paint from a flexible 
support. You can dull a knife with fine sandpaper, 
if necessary. 

Palette knives have a handle and a flat blade 
that extends out from the ferrule and then bends 
down and out to keep your knuckles from getting 
in the paint. One palette knife is all you need, 
though most painters have several—no one can 
resist buying new tools. 

Spatulas and scrapers (such as putty knives) 
can be used in large-scale works or whenever a 
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Figure 1.5. Painting knives. Top: Note the wire con- 
necting the handle to the blade. Bottom: Various 
shapes for producing different effects. 


ao => 
Figure 1.6. Palette knife for scraping paint. Note Fig. 1.7. Paint scraper. Note the full tang, riveted 
the broad connection between handle and blade. to the handle. 
large volume of paint is to be moved around. EASELS 
Buy quality spatulas and scrapers in restaurant A large variety of easels can be purchased for studio 
supply houses or hardware stores; the best have or field use (see Figure 1.8). A French easel folds 
tempered carbon or stainless steel blades and a up into a box for use outdoors. A studio easel 
bolster where the blade emerges from the han- should be sturdily built of hardwood, steel, or alu- 
dle. The tang should extend completely through minum, with heavy metal fasteners, and be versatile 
the handle and be held in place by riveting. enough to handle a variety of sizes and weights of 
One good spatula and one good scraper will last picture supports. Field easels, like the so-called 
a lifetime. French landscape easels, must also be sturdy for 


Figure 1.8. Easels. Left to right: Large studio easel on 
casters, smaller “student” easel, radial easel, portable 
field easel for landscape painters (folds up into a box). 
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Figure 1.9. Studio wall as easel: pegs 
inserted into plywood screwed to the wall. 


the price you will pay. The metal attachments on 
wooden easels should be high-quality steel or brass, 
not soft aluminum. The wooden parts should 

be made of hardwood, such as maple or oak, not 
soft pine. Disregard colored stains; just press your 
fingernail into the wood. If you can scratch the 
wood with your fingernail, it’s too soft. There is 
now a lightweight aluminum field easel on the 


Figure 1.10. Homemade brush washer. 1) Three nesting 
cans; the tallest (A) should be of medium diameter, 
while the shortest (C) should be somewhat larger to 
serve as a lid. 2) The middle can (B) is of the smallest 


diameter; punch holes in the bottom of this one so that 
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market, made by Soltek (see List of Suppliers), 
that is very sturdy and versatile. 

It is a mistake to assume that you need the 
best easel made, especially if you are just starting 
out as a painter. You can avoid the whole issue of 
an easel if you have a studio. Some nails or dowels 
in a wall will hold a painting quite well. You can 
also attach fire-rated Homosote to the wall, over 
a stud framework, and use that (see Figure 1.9). 


LIGHTING 
The section on color in chapter 7 explains why 
cool north light is useful for lighting setups in the 
studio: It is a relatively steady light, albeit at a low 
level, that does not cast strong, constantly changing 
shadows. In a home, daylight is what most art is 
seen in (in combination with artificial light, of 
course), but it is generally not a great kind of light 
to have falling on your painting in progress, 
because most galleries now light their shows with 
incandescent spotlights. You can make adjustments 
in your studio lighting using a combination of flu- 
orescent lights, incandescent spotlights, and colored 
theatrical gels to suit most needs. One bit of 
advice—the lighting in your studio should be 
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jagged edges are on the inside. 3) Place the perforated 
can, jagged edges downward, inside the larger can and 
add solvent. 4) This shows how paint sludge settles 

to the bottom. 5) Keep your brush washer covered 
when not in use. 


good, bright when needed, and adjustable, and 
you should always make a final check of color 
mixtures in natural daylight. 


ACCESSORIES 
Palette cups attach to the palette and are used 
for holding small quantities of thinner or solvent, 
or mediums. 

Cans hold solvent for washing brushes. You 
can purchase specially made brush washers, or 
make one for virtually nothing out of three empty 
cans of different sizes (see Figure 1.10). Use nails 
to punch holes, all from the same direction, in 
the smallest-diameter can. Then place it inside 
the middle-diameter can (which should also be 
the tallest). Make sure the jagged edges point 
downward so they won't damage your brush hairs. 
Next add thinner. The paint sludge will sink to 
the bottom. The third can serves as a lid. 

Glass bottles hold mediums, varnishes, and 
so on. They should be carefully labeled with the 
contents and dates of manufacture, and stored 
to avoid fire or health hazards. Colored wine bot- 
tles work well here—corks make good stoppers 
if they do not dry out. Try one of the new plastic 
corks, or a screwtop wine bottle. 

Paper towels are no substitute for fabric 
rags, and synthetic fibers are no substitute for 
absorbent cotton. Rough paper or synthetic 
materials can wear the bristles or hairs of a good 
brush. Buy clean, used cotton diapers from a 
baby diaper service, or use worn-out cotton 
undershirts, sheets, or towels. 

Tables can be large or small, but they should 
be sturdily built; ic helps when rearranging your 
studio (a frequent occurrence, it seems) if the 
table legs are fitted with casters. 


DRAWING MATERIALS 
Drawing materials are often used together with 
painting processes, and have as long and involved 
a history as painting materials. Using contemporary 
terms, it is practically impossible to separate 
drawing from painting, nor is it possible to give 
an entirely satisfactory explanation of just what 
“drawing” is. 

Simply, however, drawing is “a mark made 
on a surface.” Since there has been so much 


recent interest in the use of alternative, nontradi- 
tional mediums, such as colored pencils and oil 
pastels, it is necessary to survey briefly the mate- 
rials we use for drawing. The support most often 
used for drawing, paper, is also considered. 


Papers 
Light, portable, and flexible supports for drawing 
have always been a concern of artists. The first 
such support was probably made of beaten, flat- 
tened, and woven plant fibers (papyrus) or woven 
fibers (silk). 

The first mention of a modern-style paper 
as we know it is in the first century A.D. in 
China, during the first year of the Han dynasty. 
This paper is described as being made of “hemp 
waste, old rags, and fish nets” (Dard Hunter, 
Papermaking: The History and Technique of an 
Ancient Craft [New York: Alfred A. Knopf, 1947}, 
p. 52). These materials proved strong and durable, 
and in the ensuing centuries rag papers were the 
only ones artists found acceptable for their work. 

Until the end of the eighteenth century, linen 
and cotton rags were the only materials used in 
papermaking. But by the beginning of the 1700s 
the demand for rags for fine artists’ papers, cou- 
pled with the increasing use of paper for commer- 
cial printing applications, had quite exhausted 
the available supplies of raw materials. 

In the early 1800s a process was described 
whereby paper could be made from wood pulp. 
By 1803 Henry and Sealy Fourdrinier had refined 
an efficient and economical papermaking 
machine—originally invented by Nicholas-Louis 
Robert but called a Fourdrinier machine to this 
day—that increased the large-scale production 
of pulp papers. By then, fine rag papers had 


become as relatively expensive as they are now. 


Papermaking 
Whether the paper is made by hand from rag 
fibers or by machine from ground wood pulp, 
the process is essentially the same. A slurry of rag 
or wood pulp and water is cast onto a screen and 
agitated, and the water is allowed to drain out. 
The agitation causes the fibers to “felt” together 
and form a strong sheet, which is then removed 
from the screen and dried. The newly formed 
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sheets can be dried in a stack called a “post,” inter- 
leaved with felt blankets to absorb water. The blan- 
kets’ texture imparts the paper with an irregular 
surface, termed rough (or sometimes called “not”). 
Papers pressed between cold rollers are called cold- 
pressed, and those pressed between hot weights 

are called hot-pressed. Each of these have increas- 
ingly smooth surfaces. 

A bewildering assortment of papers is avail- 
able for today’s artist. It is well worth experi- 
menting with different kinds to discover the 
effects they yield. A few key factors to keep in 
mind include surface texture, weight, and perma- 
nence. How the pulp is made, and from what 
materials, determines the paper’s durability and 
strength. 

Commercial papers are still sometimes 
referred to by traditional names, and it is worth 
knowing them so that you can talk to the old- 
time papermakers or traditional paper sellers that 
still use them. (You should be aware that the 
dimensions of papers in these categories can vary 
a bit according to manufacturer; thus, the sizes 
listed below are just some average examples.) 


Proprietary Name __ Size 


Antiquarian 78 x 135 cm (31 x 53”) 
Double elephant 66x 100 cm (26‘/: x 40”) 
Elephant 58 x 71cm (23 x 28”) 
imperial 56 x 75 cm (22 x 30”) 
Super royal 49 x 68.5 cm (19'/, x 27”) 
Royal 48 x 61cm (19 x 24”) 
Medium 44 x 56 cm (17'/: x 22”) 
Demy 39 X 51cm (15'/: x 20”) 


Perhaps the only difference between hand- 
made and machine-made papers of equal material 
quality is a certain feel to the slightly irregular 
surface of the handmade types—and, of course, 
the aesthetic freight we are apt to attach to the 
concept of something that is handmade. 


Permanence of Papers 
The durability of a paper has nothing to do with 
how it is made, but with the materials used. With 
the beginning of the wood pulp industry and the 
invention of the Fourdrinier process, wood pulp 
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papers became very popular and their use spread. 
Unfortunately, the cellulose in wood pulp is not 
pure. It contains ingredients—such as lignin, a 
natural adhesive—that react with oxygen in the air 
to cause the formation of acids. These ingredients 
can lead to the rapid deterioration of the paper. 
The very short life of newsprint, which is almost 
entirely low-alpha cellulose wood pulp, is a good 
example of how poorly this kind of paper lasts. 

Linen and cotton fibers are still the most 
favored of the natural ingredients used in art 
papers; the longer, and therefore stronger, linen 
fibers are somewhat preferred over cotton. The 
so-called rice papers of the Far East are made 
predominantly of mulberry and other vegetable 
fibers, which are very long and provide great 
wet strength. These papers are popular for use 
in printmaking and conservation. 

If the pulp made from natural fibers is pre- 
pared by careful and repeated washing, it will 
contain no acids or other ingredients that might 
react with the atmosphere. Many papers are 
made with an alkaline buffer added to the pulp 
to counter any absorption of acidity that could 
occur in the course of normal exposure to our 
increasingly acidic environment. 

Papers that contain 100 percent rag fibers 
are necessarily quite expensive, since there is a 
large demand for cotton and linen for other uses. 
Some papers are therefore only 75, 50, or 25 
percent rag, the balance being cellulose or some 
other natural or synthetic material. These “rag 
content” papers may contain filler ingredients 
like chalk or kaolin to produce a surface similar 
to that of 100 percent rag papers. Furthermore, 
some art papers made today do not have any 
rag content; they are composed of synthetic 
materials like fiberglass, polypropylene, or natural 
but impermanent materials that have been chemi- 
cally stabilized. 

Besides fillers and buffers, the other ingredi- 
ents that can be added to the pulp include pig- 
ments for color (dyes are not used in permanent 
papers unless they have passed lightfastness 
testing) and sizes to control the bleeding or 
spreading of liquid painting or drawing mediums. 
Neither rosin nor alum should be used in fine art 


BOX 1.1. HOW TO MEASURE THE pH OF PAPER 


MATERIALS 

# ColorpHast Indicator Strips (see List of Suppliers). 
ColorpHast strips do not bleed and will not stain 
the paper being tested. They can be obtained in 
a variety of measuring ranges, but get the widest 
range—o to 14. 

= Plastic film, such as kitchen plastic wrap. 

a Distilled water. 

= The paper being tested. 

wA light weight. 


METHOD 

1. Lay a piece of plastic film under the paper. 

2. Place a drop of distilled water on the paper. 

3. Lay the sensitive end of the ColorpHast Indicator 
Strip (a plastic strip with the indicating pad at 
one end) on the drop of water and move it around 
a bit to make sure it is completely wet. 

4. Place another piece of plastic film on top of the 
PH strip. 

5. Put a light weight on the film to make a firm 
contact between the pH strip and the paper. 

(All these steps are illustrated in Figure 1.11.) 


papers. Rosin is a naturally occurring resin found 
in paper made of ground-wood pulp that has not 
been thoroughly washed. Paper containing rosin 
or lignin inevitably yellows and grows brittle. 
Alum, a size, is used in some commercial and 
book papers. Both are now the source of many 
an archivist’s nightmare: Books made with papers 
containing rosin or lignin, or sized with alum, 
are now crumbling by the millions. 

With all the possible materials a papermaker 
can add to the product, the issue of perma- 
nence—and how to predict it—has become very 
confused. (A few of the older manufacturers, espe- 
cially the European houses, rest comfortably on 
their centuries of excellent repute.) Watermarks 
in the paper sometimes indicate the rag content, 
but this is not always a reliable guide. A signifi- 
cant indicator of a paper’s expected life, its pH, 


6. After 5 minutes, remove the weight, top sheet 
of plastic film, and pH strip. Read the pH of 
the paper by matching the color of the wet pH 
strip with the color chart on the ColorpHast 
Indicator Strip container. 


\ 


Figure 1.11. Arrangement of materials for testing 


paper pH. Arrows point to, clockwise from top: weight, 
plastic film, paper sample, plastic film beneath 
sample, distilled water, pH indicator strip with sensi- 


tive end side down in contact with damp paper. 


can be tested using the method outlined below. 
(This pH test is used by permission of Dr. 
Richard D. Smith, President, Wei T’o® Associates, 
Inc., Matteson, IL 60443.) 


Paper pH 

The potential of hydrogen, or pH, is measured 
with devices such as litmus paper that indicate 
pH by means of a color change. A pH measure- 
ment can be acid, 0 on the scale, or basic (alka- 
line), 14 on the scale. A reading of 7 is neutral, 
neither acidic nor alkaline. You can measure a 
paper's pH yourself by following the procedure 
outlined in Box 1.1. 

Artists’ papers with pH values between 
8 and 10.5 are slightly alkaline; although they 
may absorb some acidity as they age, they are 
buffered against becoming too acid. Artists’ papers 
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should have a minimum pH of 7.5 to 9.5, and 
those that are deemed “acid-free” should have 
a minimum pH of 7.0 or above. “Archival” 
is better for the artist than “acid-free’—but 
remember that “archival” means “of or about 
archives,” and is essentially meaningless in the 
context of durability. “Buffered” papers have 
an internal buffer of calcium carbonate or other 
chalk that can absorb atmospheric acidity; 
“surface-buffered” papers perform less well in 
this respect. Papers with pH values below 8 will 
become acidic as they age. Papers with a pH 
below 7 are already acidic and are deteriorating. 
Even with this in mind, judging the quality 
of papers is difficult, since you will often buy 
single sheets that are unlabeled. You must buy 
from a reliable supplier who can tell you about 
the source. You can also write or call the manufac- 
turer for technical details. “Archival,” “perma- 
nent,” “pH neutral,” and so on are terms that 
have become so overused as to have lost their 
original meaning. You must know what they 
mean to you—and to a particular manufacturer— 
if you wish to buy paper that will not yellow 
or crumble in less than 100 years. 


Paper Weight 

A paper's weight is determined by weighing 500 
sheets (a ream) of the same kind of paper (that is, 
say, 500 sheets of 56 x 76 cm/22 x 30 inch water- 
color paper). If a ream of cold-pressed watercolor 
paper weighs 300 pounds, the paper is referred 
to as a “300-pound cold-pressed watercolor paper.” 
The more substantial papers, with weights above 
170 pounds, are generally better suited for wet 
drawing or painting mediums, while those below 
170 pounds work well for dry drawing mediums. 
But there is no reason why any good paper cannot 
be used for any technique. 

Many manufacturers now refer to a paper’s 
weight by grams per square meter: g/m’, or gsm. 


Uses of Papers 
For dry drawing techniques any kind of paper, 
with any kind of surface, can be appropriate. 
Usually, drawing techniques that involve fine detail 
require that the paper have a smooth surface, and 
harder-surfaced papers will stand up to erasing. For 
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wet mediums, heavier papers will be able to with- 
stand repeated wetting without much distortion. 

Surface preparation is unnecessary when 
most dry drawing techniques are used. You just 
start drawing on the paper, which can be in pad 
form or as single sheets pinned to a board. For 
a more resistant support, mount the paper on 
hardboard 6 mm ('/4 inch) thick. A watercolor 
wash can be applied to the paper to give a colored 
surface on which to begin the work. 

Papers used for wet techniques do not have 
to be stretched if they are sufficiently thick. Thin 
papers often buckle and wrinkle (“cockle”) in an 
unpleasant or uncontrolled way, but to prevent 
this effect they can be stretched on a board fol- 
lowing the method outlined in the section on 
watercolor painting in chapter 10. 

Rag papers can be used for collage tech- 
niques, and are far more durable and stable than 
the usual cast-off scraps of labels and newsprint 
that one sees in this medium. Colored rag paper, 
or painted paper, also works well. 


Dry Mediums 
There is a huge variety of drawing materials avail- 
able in supply shops, but comparatively few are 
reliably durable. Because ingredients and manufac- 
turing methods for materials like colored pencils 
and colored markers are not standardized and are 
constantly changing, it is very wise—if you are 
concerned with the permanence of your work— 
to test them for lightfastness using the methods 
given in chapter 7. 


Graphite Pencils 
Although the term “lead pencil” is the popular 
name for this instrument, a graphite pencil is made 
not of lead but of graphite, a crystallized form of 
carbon. (Manufacturers differentiate between diam- 
eters of drawing materials by using terms like 
“lead” and “crayon”; for instance, a lead is smaller 
than a crayon.) Graphite has been used for drawing 
or polishing since at least 2500 B.c., but the first 
wood-encased graphite pencil was developed in 
England in the mid-sixteenth century. By the end 
of the eighteenth century, Nicholas-Jacques Conté 
had developed the forerunner of the modern lead 
pencil by mixing ground clay and ground graphite 


into a dough with water, pressing the mixture 
into grooves to form sticks, baking them in a kiln, 
and then impregnating them with wax. The leads 
were used “naked” or wrapped in string or a 
paper sleeve. 

Today graphite pencils are still made by 
mixing clays and natural graphite with a small 
amount of water and extruding the dough 
through a press to form the leads. The leads are 
cut into strands and fired in kilns at high temper- 
atures. The fired leads can be impregnated with 
wax and glued into cedar casings. The proportion 
of graphite to clay in the dough controls the hard- 
ness of the lead: More clay and less graphite make 
a harder pencil. 

Drawing pencils are available in hardnesses 
ranging from 6H (the hardest) to 8B (the softest). 
Since the paper fibers shave the lead and hard 
pencils contain clay to make them more resistant 
to the shaving, it is impossible to get a black 
mark with a 6H pencil. But an 8B pencil is not 
resistant to shaving, which makes it possible 
to make a very black mark with this soft lead. 
(Incidentally, “pencil” is actually the archaic 
word for “brush.”) 


Graphite Sticks 

The same materials that go into graphite pencils 
are used to make graphite sticks, except that there 
are no wooden sleeves. The sticks are generally 
bulkier and capable of producing broad strokes of 
tone quickly. Graphite sticks can also be powdered 
by crushing, mixed with a little odorless mineral 
spirits, and used as a rather greasy black inky 
drawing material; you can also draw with the dry 
powder. * Caution: Do not breathe the dust. 

Some stores offer a type of graphite stick 
that is lacquered and can be sharpened like a 
large pencil. The lacquer coating keeps your 
hands clean. 

Vine Charcoal 

This kind of charcoal is made by slowly baking 
willow dowels (or other types of wood—formerly 
grapevines) until they are reduced to almost pure 
carbon. The sticks can produce lines and tones 
of infinite subtlety, as well as robust painterly 
effects. Vine charcoal sticks come in a variety of 
diameters and can also be obtained as rectangular 


sticks and blocks; the hardness of the sticks also 
varies. Vine charcoal can be powdered like 
graphite. * Caution: Do not breathe the dust. 
There is a new variety of charcoal on the 
market, made by D’UVA. This product, called 
LithoCoal, is mixed with a very finely ground 
heat-set acrylic resin. You can make a drawing 
with it and bake it in an oven at low temperature 
for a minute or two to set the material; no fixa- 
tives required. This company also makes a colored 
version called ChromaCoal. Both products are 


available in stick and powder form. 


Compressed Charcoal 
This is compressed vine charcoal, available in 
pencil form as well as in sticks of different shapes, 
sizes, and hardnesses. The pencil form of com- 
pressed charcoal can be sharpened to a very fine 
point and is particularly suited to drawing meticu- 
lous detail. Compressed charcoal can produce very 


dense blacks. 


Chalk 
The word “chalk” is derived from the Latin creta, 
and so are the French words craie and crayon. 
Perhaps this is why Conté crayon is today some- 
times called chalk. Conté crayon is a very slightly 
greasy or oily kind of chalk, made with carbon 
black, various shades of earth reds or browns, 
or titanium white as the colorants and compressed 
into shape. The crayons come in short sticks of 
various hardnesses that can be sharpened like char- 
coal sticks—by rubbing them against a sheet of 
fine sandpaper. Conté crayon marks are somewhat 
difficult to erase and can make a wide range 
of marks of varying delicacy. 


Pastel 
Although considered a paint, this type of chalk 


makes an excellent fine, soft drawing material. 


Blackboard Chalk 
There are a great many ways of making this kind 
of chalk, from extruding natural calcium carbonate 
mixed with a small amount of gum, to molding 
calcium sulfate (plaster of Paris) into a stick form. 
Some blackboard chalks contain small amounts 
of clay (which can make them too hard to use on 
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a fine paper) or, to make them “dustless,” petro- 
leum jelly (which can make them less permanent). 


French Chalk 
The so-called French chalk is not chalk, but talc; 
it is used to make tailor’s chalks. * Caution: 
Do not use French chalk for drawing, since 


the talc dust may be hazardous if inhaled. 


Crayons 
If the Egyptians or Greeks are presumed to have 
developed the encaustic painting technique, then 
they also may have been responsible for making 
the first crayon, since the hardened encaustic mix- 
ture is very much like our modern crayons. In fact, 
a simple mixture of beeswax and pigment can 
make an effective, though somewhat soft or poten- 
tially brittle, drawing material. 


Wax Crayons 
Ordinary children’s wax crayons are made of 
paraffin and stearic acid, melted and mixed with 
pigments or dyes (none of the ingredients can 
be harmful, by law), and molded. None of the 
children’s crayons tested for lightfastness use 
permanent colorants. 


Oil Crayons 
Oil crayons, oil pastels, and oil paint sticks fall into 
this category. Oil crayons and oil pastels are small, 
soft, pigmented, oil-impregnated wax sticks. Paint 
sticks are similar but much larger. Oil crayon 
marks can be built up to an appreciable thickness, 
scraped, thinned with odorless mineral spirits, 
brushed, and generally manipulated to a far greater 
degree than what wax crayons allow. The only 
drawback to these materials is that some of the 
colorants are extremely fugitive—some will fade, 
or disappear entirely, within a week of exposure to 
sunlight. Furthermore, the formulas used to make 
oil crayons can change from batch to batch. 

You should test these products. Test each new 
box, since it can be different from the previous box 
from the same manufacturer. Those that are labeled 
with generic pigment names for the colorants, and 
are offered in a much more restricted color range 
than the less expensive oil crayons and oil pastels, 
may be more reliable products. 
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Buy from a reputable manufacturer like 
Winsor & Newton or R&¢F Handmade Paints, 
the latter of which also makes encaustic materials. 


Lithographic Crayons 
A lithographic crayon is a carbon pigment impreg- 
nated with an oily and/or greasy vehicle. These 
come in pencil form as well as sticks, in both hard 
and soft textures, and are used for lithographic 
printing techniques—hence the name—although 
they can be used successfully for drawing. 


Metallic Points 
Gold, silver, or aluminum wire can be inserted 
into a mechanical pencil holder and filed against 
a slightly rough surface to produce an image. 
Silverpoint is the traditional technique; gold and 
aluminum are less common. When the metal tar- 
nishes (oxidizes), the image becomes darker. This 
is an extremely delicate medium. The range of 
values is particularly narrow, and the possibilities 
for erasure and redrawing are limited. 

A base for drawing in metal point can be 
made easily by coating a sheet of smooth drawing 
paper with a thin, evenly applied wash of zinc 
white (Chinese white) watercolor. The pigment 
particles are very fine and provide just the right 
sort of smooth but toothy and abrasive surface 
needed for this technique. 


Colored Pencils 

Art supply stores offer a tremendous number of 
different kinds of colored pencils. Many of them 
are made for temporary reproduction techniques, 
which is a clue to their questionable permanence. 

It is essential to test each new box of colored 
pencils, no matter what type, for lightfastness, 
because composition and formulas change con- 
stantly. ASTM International has published a 
lightfastness test method and standard for colored 
pencils that three manufacturers (at this writing) 
follow: Royal Talens’s “Van Gogh,” Cumberland 
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Derwent's “Signature,” and Prismacolor’s 
“Premier” lines claim conformance to ASTM 
D6901. Also, there are two methods artists can 
follow for testing lightfastness using the 
International Standards Organization (ISO) 


Blue Wool Standards; see chapter 7. 


Finally, beware of proprietary color names 
on colored pencils. These are usually the manu- 
facturer’s name for the hue, not necessarily the 
actual name of the colored pigment or pigments 
used, Check the product’s accompanying litera- 
ture and look for pigment names, such as burnt 
sienna, to be more reliably assured of the 
product's lightfastness. 


Traditional Colored Pencils 
The leads of colored pencils are composed of pig- 
ments, toners, or metallic flakes (these last for 
“silver,” “gold,” and the like) and a little clay for 
hardness. Ordinarily, the leads are impregnated 
with a waxy binder, although some are bound 


Figure 1.12. Selection of ink nibs. Left: The handle, 
also called “the pen.” Top row: Lettering nibs. 
Middle row: Lettering nibs and “brushes,” with 
side view showing ink reservoirs. 


with a thermosetting (heat-curing) resin and 
often contain other materials, such as stearic acid, 
a fat. The value range is rather narrow because 

of the hardness of some of the binders. Some 
brands offer better value ranges than others. 


Pastel Pencils 
These pencils are somewhat like pastels, except 
that the pigmented sticks are encased in a wooden 
sleeve; they can be more easily sharpened and tend 
to crumble less than regular pastel sticks. Usually 
pastel pencils offer a much greater range of values 
than regular colored pencils, mainly because they 
are softer. 


Bottom row: Various drawing nibs, with side views 
showing ink reservoirs. The last three nibs in this 
row have very small reservoirs—that is, holes in the 
nib itself. 
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Watercolor Pencils 
Bound in either a water-gum binder or a water- 
soluble dispersion of oil, soluble soaps, and fatty 
acids, these pigmented leads are encased in a 
wooden sleeve. They can be used like regular pen- 
cils, then brushed over with water to create washes. 


Miscellaneous 
There are many other dry drawing materials that 
can be used for making pictures, among them 
grease pencils, industrial crayons, and lumber- 
marking pencils. Be sure to check the lightfastness 
of these products—and recheck new purchases— 
if you use them for permanent work. * Caution: 
Be aware that some industrial crayons may con- 
tain toxic lead chromate pigments. 


Wet Mediums 
Certainly any paint can be used as a drawing 
medium, but we normally think of inks when 
referring to liquid drawing mediums. 


India Ink 
Actually, India ink was invented in China, but 
the source of the carbon pigment was India—thus 
the name. Traditional Chinese ink can be made 
simply by grinding with a mortar and pestle a 
small amount of normal-strength hot hide glue 
(see chapter 3) with a proportion of carbon black, 
lampblack, or bone black pigment. Lampblack 
is the finest textured of these. The proportions, 
by volume, are approximately one part pigment 
to two or three parts vehicle. Grind the mixture 
until it is smooth, pour it into a shallow ceramic 
dish, and let it dry. To use the dry ink, brush it 
with water until its surface reliquefies. 

You can also stir the mixture in the mortar 
until most of the water has evaporated and the 
ink is thick and stiff; mold it into a stick and 
wrap it with waxed paper so that it can dry slowly 
without cracking. To use ink in this form, rub 
the stick in water on a slate ink slab. 

Manufactured India inks are made of carbon 
black pigment ground in water with a little shellac 
(dissolved in alcohol) or a water-dispersed resin to 
make them water-resistant. Most India inks can 
be considered reliably permanent in light. 
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However, do not confuse India ink with other 
black inks that are made for technical or fountain 
pens; the latter are generally mot water-resistant 
and, worse, may not be lightfast. 

India inks can be applied in washes with 
a brush or with a very large variety of pens, 
including steel pens, crow-quill steel pens, let- 
tering pens, bamboo pens, and reed and natural 
quill pens. Each type of pen gives a different 
characteristic line. It is worth experimenting with 
all of them to see the possibilities. 


Colored Inks 
There are two kinds of colored drawing inks that 
come in bottles: dye-based and pigment-based. 
Both can be used in drawing pens, airbrushes, 
or with brushes and water. Dye-based inks can 
be also used in technical pens. 


Dye-Based Inks 
These colored inks form clear, transparent films 
suitable for glazing. Many of them are composed 
with fugitive dyes, so it is necessary to test each 
new ink for lightfastness. 


Pigmented Inks 

These are composed of very fine pigment particles 
dispersed in a water-based binder; in that respect 
they resemble transparent watercolor paints, except 
that the inks’ binder is more water-resistant than 
the gum used in watercolors. Although pigment- 
based inks may be more lightfast than other col- 
ored inks, it is still wise to test each new purchase. 


Colored Markers 

These are the familiar felt-tip pens, in colored and 
black ink, that dry very quickly by the evaporation 
of the solvent that carries the colorant. Some are 
water- or alcohol-based, but the quickest-drying 
ones use volatile solvents like xylene or toluene and 
dry to a water-resistant finish. Many marker prod- 
ucts are colored with fugitive dyes, which allow a 
dispersion that is fine enough to flow through the 
fibrous pen tip. Some manufacturers do, however, 
use permanent carbon for their black markers. 

Test markers for lightfastness, as most are 
not intended for permanent artistic use. 


* Caution: Some felt-tip markers are hazardous 
because of their solvent content. Read precau- 
tionary labels and avoid breathing the vapors. 


Ballpoint Pens 

The ballpoint pen offers at least one undeniable 
advantage: You can draw for days without ever 
having to refill its ink supply. This may be of no 
use, however, if the drawing disappears in a year 
or two, because the colorants used in ballpoint 
pen inks are dyes—and thus need to be tested 
for lightfastness. 

The Japan-based art materials manufacturer 
Sakura has put its black “fadeproof” marker ink 
in a gel base and produced the Gelly Roll pen— 
a permanent-ink ballpoint pen. New micropig- 
ment technology has allowed Sakura and others 
to create a limited range of colored pens/markers 
with quite good lightfastness. However, none 
has disclosed its lightfastness test methods. 


A FINAL NOTE 
With all the recommendations I’ve made in this 
chapter that you test your art materials for light- 
fastness, you might get the impression that I am 
warning you not to use certain products for 
artwork, but that’s not so. However, if you are 
concerned about stability and durability, you 
should always use new art materials with caution. 

A work of art sold for money carries with 
it an implied warranty about its fitness, called an 
“implied warranty of merchantability.” A profes- 
sional artist with integrity will certainly be con- 
cerned that the client—collector, dealer, agent, 
museum, gallery—should be able to look at and 
enjoy the work for a long, long time. 

If you are an artist concerned about the dura- 
bility of your work, and perhaps its salability, you 
must be knowledgeable about the materials you 
use to create it. Certain mediums—for instance, 
artists inks, markers, and some of the other mate- 
rials discussed in this chapter—have never been 
the subject(s) of measureable quality standards. 
You might wish to write the respective manufac- 
turers and politely ask why. 


BASIC TOOLS AND EQUIPMENT FOR THE ARTIST 31 


Supports 


The basic substrate that carries 

the painted image is called a sup- 
port. The support is the most impor- 
tant structural element in a painting, 
because if it fails, the painting prob- 
ably will not survive. Over the cen- 
turies, artists have used a whole 
range of supports—walls, wooden 
panels, stretched canvas, glass, metal 
sheets, and paper, to name just a 
few. Each support material imparts 

a character to the surface of the 
picture. If the support is smoothly 
finished, the picture can exhibit a 
smooth surface; if the support has 

a pronounced texture, the picture 


will show some of this texture. 


Many supports for easel painting can be pur- 
chased already prepared. In stores you will see 
extreme variation in the quality and durability of 
these products, and the most expensive materials 
are often on display right next to the cheapest. 

Putting together your own supports is neither 
expensive nor difficult. You can exercise a degree 
of quality control, and you can develop combina- 
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tions of supports and grounds that meet your 
own needs, Use as wide a variety of supports and 
support/ground combinations as you can afford 
in your early days as a painter. You will gain 
invaluable experience by doing so. 

You may wish to try the same paint, used in 
the same way, on a selection of supports appro- 
priate for that paint. You can easily set up a little 
production system. Line up some supports and 
go down the row applying daubs of paint in two 
or three different ways—thick, thin, scrubbed 
on, mixed with a glaze medium, and so on. 
Leave a space on each support to note the type 
of paint and your reactions to its performance. 

Do not think of economy when learning 
about your supports: The least expensive 
preprimed supports, on which you will do your 
first paintings, are also the flimsiest. You may be 
seduced by the surface qualities of these materials 
and end up doing some good work on them— 
only to have them fall apart ten years down 
the road. 

Whatever kind of support you choose, 
whether ready-made or homemade, it should 
satisfy these minimum requirements: 

e It should age without becoming so brittle 
or fragile that it will suffer from exhibition, 
handling, or proper storage. 

¢ It should be able to withstand the effects of 
atmospheric changes. Under reasonably vari- 
able conditions of relative humidity (RH) 
and temperature, the support should expand, 
contract, or warp as little as possible. 

e It should have enough absorbency and tooth 
to provide a good key for the kinds of paints 
and grounds applied to it. 


RIGID SUPPORTS 

In the history of Western painting, rigid supports 
(such as cave walls) were used long before the 
adoption of flexible fabric supports. By many 
accounts, one of the earliest uses of a rigid support 
separate from a wall is in the painted panel por- 
traits—known as Fayum portraits, named for the 
oasis where large numbers of them were found— 
that decorated Egyptian mummy containers 
during Egypt's Roman period, between the first 
and third centuries A.D. Since then, artists have 
endeavored to find a variety of supports for 
their paintings. 

Let’s examine several major types of rigid 
supports, including the methods used for bracing 
and for surface preparation. 


Solid Panels 
Painters in the Renaissance developed the use of 
wooden panels for painting into a special craft. 
Thick, solid hardwoods and semihardwoods such 
as oak, mahogany, and poplar were used for altar- 
pieces. Sophisticated joinery, heavy framing, and 
continual treatment by conservators through the 
centuries have combined to ensure the physical sur- 
vival of many of these works. Panels made of solid 
wood, however, present complicated problems. 


Wood is a cellular material. In the central core 
of a tree, these cells store water. When the wood 
is cut into boards and dried for a long period, the 
cells eventually give up most of their moisture. 
However, the cell walls and cavities remain capable 
of absorption and constantly expand and contract 
according to the moisture content of the sur- 
rounding atmosphere. After many years of gradual 
drying, the cells become relatively stable. 

If wood planks are cut radially from a log 
(Figure 2.1), the stresses of expansion and con- 
traction are more or less equalized between the 
two faces of the panel. Tangentially sawn planks 
impose unequal tension on the faces because 
of the arrangement of the grain, and this can lead 
to defects such as warping, twisting, cupping, 
splitting, and cracking—all potentially disastrous 
to a painting. Even radially sawn planks can be 
affected this way. Tangential sawing is by far 
the most economical way to obtain the greatest 
number of boards from a log; it is rare to find 
radially sawn planks at the average lumberyard. 
Even when they can be found, radially sawn 
boards must be seasoned for several years in 
a stable environment. The kiln-drying seasoning 
method employed today does not produce 


completely seasoned wood. 


Figure 2.1. Top, left: Log with radially sawn boards on top 
and tangentially sawn boards on the bottom. Top, right: 
End views of each type of board. The radially sawn board 
(above) shows the grain perpendicular to the saw cut, 


while the tangentially sawn board (below) shows the 
grain at odds with the saw cuts. Bottom: The defects of 
tangentially sawn boards; left to right: warping, checking, 
and splitting. 
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Well-seasoned hardwoods such as mahogany 
or white oak are preferred for easel painting 
panels. Do not make the mistake of buying insuf- 
ficiently seasoned wood. Semihardwoods and soft- 
woods like poplar or pine should also be avoided. 
The board should be at least 2.5 cm (1 inch) 
thick; thinner boards will not resist structural 
deformation over a long period of time. 

The panel should be made resistant to mois- 
ture penetration by applying a size and ground 
to all edges and both sides. To slow the expansion 
and contraction of the wood even further, apply 
a layer of the paint used in the picture to the back 
of the panel. This layer will help equalize the ten- 
sions on the faces of the panel. 

Because few large hardwood trees are now 
harvested, and the width of a board is limited 
by the size of a tree, it will probably be difficult 
to find boards of substantial width. Several boards 
can be glued together at the edges, with tongue- 
and-groove joints or biscuits, to form a larger 
panel. But if the joints are not made perfectly, the 
panel will certainly split or crack. Bracing systems 
(also known as cradles) applied to the rear of solid 
wood panels invariably lead to cracking, because 
the braces hold the panel far too rigidly against 
the stresses in the wood’s grain. 


Laminated Panels 
Laminated panels are a useful alternative to the 
inconvenience, expense, and risk of preparing and 
using solid woods. First we will consider plywood, 
a laminated wood product, and then laminated 
paper boards. 


Plywood 
Plywood is the most common of the laminated 
woods. These boards are available in large sizes and 
varying thicknesses, and are made of both soft- 
woods and hardwoods. 

Plywood is put together so that the stresses 
caused by moisture and grain are lessened, if not 
eliminated. Thin layers of wood veneer, peeled 
from a tree by rotating the log against a sharp 
knife, are glued into a sandwich that has the grain 
of each layer at right angles to the grain of those 
adjacent to it. The number of layers varies 
according to the thickness of the board, but the 
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minimum is three; this arrangement of the layers 
works to reduce warping and shrinking. 

The inner layers of most plywoods are 
thicker and sometimes composed of a different 
wood from the outside layers. This is the case 
especially when the outer veneers are expensive 
hardwoods. In addition, different types of glue 
are used to laminate the plies, depending on 
whether the plywood is for interior or exterior 
use. Exterior-grade plywood is superior for its 
resistance to moisture, but the smoothest surface 
finishes are found on interior grades. If you want 
to try a plywood that has hardwood core layers, 
look for die boards: five-ply boards of hardwood, 
with all the layers composed of the same wood 
and of equal thickness, used for making punch 
dies (see List of Suppliers). 

The most accessible and least expensive 
plywood has a pine veneer. If at least one side 
is perfectly smooth—free of seams, plugs, fillers, 
and knots—it can be a satisfactory surface for 
a painting. Softwood grains do have an eventual 
tendency to show through thinly applied paint 
layers; hardwood veneers of birch, maple, walnut, 
or mahogany are less likely to show this fault. 

The necessary thickness of a plywood panel 
can be determined by the size of the proposed 
picture. A small painting might require a panel 
only 6 mm ('/s inch) thick, whereas a large one 
might require a panel of up to 2.5 cm (1 inch) 
thick. A thin panel for a picture larger than 
about 61 cm (24 inches) on one side will need 
to be braced against warping. (Because of the 
multidirectional grain in the panel, bracing ply- 
wood does not cause the problems associated 
with bracing solid wood panels.) The bracing is 
done by gluing 2.5 x 5 cm (1 x 2 inch) strips 
of wood around the outside edges of the back 
of the panel, using a strong carpenter's glue and 
C-clamps. Cross-bracing the middle of the longer 
side may also be advisable. Nails and screws 
cannot be used, since they must be put through 
the face side of the panel to work effectively; 
they will eventually rust or pop through the 
ground and paint layers. The best method is 
to assemble the bracing as a separate unit and 
then glue it to the rear of the panel. 

The exposed edges of the plywood should 


also be treated against moisture penetration, 
which could cause the delamination of the layers. 
Sand the edges and seal them with a size, the 
ground, and paint, just as you might treat the 
edges of a solid wood panel. 


Laminated Paper Boards 
Paper boards are made from wood waste or wood 
pulp. They are thick, somewhat dense, and lack the 
distinct layering of plywood. Laminated boards are 
sold under a variety of trade names, such as Upson 
Board or Beaver Board. Illustration board and the 
commercial framer’s inexpensive mat board are 
more common types that have paper layers glued 
to the face surfaces. Paper boards should be consid- 
ered temporary supports. Because of their high 
acidity and weak physical structure, they will dete- 
riorate quickly; no amount of preservation or stabi- 
lization will prevent this. Do not use them for 
permanent work. 

Laminated paper boards should not be used 
as supports, nor should they be used as collage 
materials. The discoloration and brittle appear- 
ance of added papers and paper boards in much 
twentieth- and twenty-first-century painting is 
evidence of how poorly the materials survive. 
Furthermore, it is not a even a good idea to use 
these products for studies or sketches; you could 
easily be seduced by the surface quality or 
absorbency of the material and end up doing 
work that you want to preserve. If you want to 
do throwaway studies on these surfaces, then 
be sure to throw them away! 


Museum Boards 
Technically speaking, museum boards are a type 
of laminated paper board, but they deserve to 
be considered separately because they are of much 
higher quality. A museum board is a mat board 
made from 100 percent linen or cotton rags, or 
from deacidified and buffered paper pulp. This 
material is usually an off-white or cream color, 
although other colors are now available. Each 
board has distinct layers (two, four, six, or eight 
layers)—the same coloration throughout all the 
layers—and no paper facing on the surfaces. 


These laminated boards can be used successfully 


with a number of painting techniques and are an 
excellent support. Museum board does not have 
much structural strength, however, so two-ply 
boards should be matted and displayed like works 
done on paper. Four-, six-, or eight-ply boards can 
be displayed the same way or mounted on a 
wooden panel for rigidity. 


Chipboards 
These heavyweight boards are made of ground 
wood chips, pressed and glued together into large 
panels about the same size as standard plywood 
panels. Although chipboards are structurally sound, 
panels of any significant size are disproportionately 
heavier than other rigid supports. The transporta- 
tion, exhibition, and storage problems in using 
such a heavy support should be taken into account. 
One product, wafer board, has much larger chips 
in its matrix, which allow for sufficient structural 
strength and a much thinner panel. This type of 
chipboard is also known as flake board or oriented 
strand board (OSB). 

Medium-density overlay and high-density 
overlay (MDO and HDO) boards are high-grade 
chipboards made for the furniture industry and 
used. under countertops and cabinet carcasses that 
will have veneers or other surface treatments laid 
over them. They are heavy and come in limited 
sizes but are well-made. 

You should remember that chipboards were 
designed for construction and industrial use, not 
for artists, and therefore you should have some 
doubt about the permanence of these products. 

It may be wiser to avoid their use until their 
reliability as artists’ materials can be verified. 


Porous Boards 
Boards such as Homosote or Cellotex superficially 
resemble chipboards and are made of materials 
similar to those found in the inferior laminated 
paper boards—that is, paper or wood pulp. These 
materials deteriorate rapidly and cannot be consid- 
ered suitable for permanent works. They are loosely 
textured, too porous, and structurally weak, and 
offer little in the way of physical support for a 
painting. I can’t recommend them for any use 
in your studio except as bulletin boards. 
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Hardboards 

Hardboard panels are made of shredded, com- 
pacted, and compressed wood fibers. The fibers 
are burst apart under steam pressure, and the 
resulting pulp is formed into sheets. Only the 
natural adhesive found in the wood—lignin— 
holds the mass together. The method of manufac- 
ture produces a dense, one-layer substitute for 
solid wood that does not have a pronounced 
grain. The panels are therefore less likely to warp 
and are resistant to penetration by atmospheric 
moisture. Two hardboard finishes are of interest 
to the artist: tempered and untempered. 

Tempered hardboard is impregnated with 
an oily or resinous substance to afford it moisture 
resistance and can be recognized by its dark 
brown color and hard surface. Untempered hard- 
board is lighter brown and considerably less dense 
than the tempered variety, since it lacks the 
resinous addition. 

Either type of hardboard panel—tempered 
or untempered—can be used successfully as a 
painting support. I used to recommend that these 
boards be sanded before the application of a size 
and/or a ground. Two sources, colleagues in the 
art materials industry, now suggest that this is 
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unnecessary, and that sanding increases the poten- 
tial for warping by opening the surfaces of the 
boards. That said, for tempered hardboard I now 
recommend that the painting surface be degreased 
by wiping it with rubbing alcohol: Use a lint-free 
cloth, wear protective gloves, and be sure your 
studio is well-ventilated. (You'll still have to use 
fine sandpaper to clean up any bumps or ridges 
on the cut edges of the panel.) Untempered hard- 
board is less dense and more absorbent than tem- 
pered hardboard and therefore is more susceptible 
to moisture penetration and mechanical damage. 

Hardboard panels come in varying thicknesses 
but are most readily found in 4 mm (*/s inch) and 
6 mm (!/4 inch) sizes. The standard width is 126 
cm (48 inches/4 feet). The length of a panel might 
be 241, 304, or 365 cm (8, 10, or 12 feet). Small 
panels can be used without an auxiliary support, 
but all panels may warp if a painted layer on only 
one side exerts uneven tension, and larger panels 
will bend and deform from their own weight. 
Bracing will easily diminish this problem. 

Two manufacturers that offer a selection 
of high-quality prepared hardboard panels are 
Ampersand and Art Boards (see List of Suppliers). 


Figure 2.2. Cored panel with honeycomb 
interior. Skins can be plywood, hardboard 


, 


museum board, aluminum, or polyester. 


Cored Boards 
The principal disadvantage of panels, especially 
large ones, is their weight. Boards with a light- 
weight core between two permanent surfaces offer 
a way of overcoming this disadvantage. 

One type of cored board, which has a plastic- 
foam core faced with white paper surfaces, is used 
extensively as a backing for framed pictures. The 
board itself is not very rigid and warps easily. 
Museum-quality foam-cored boards are now avail- 
able, suitable for permanent use, but the usual 
type is of questionable durability. 

A hollow-core door, cored with a honeycomb 
of treated cardboard and faced with clear hard- 
woods, can be useful if there are no seams on at 
least one side. Custom services can provide panels 
like this made with a variety of surfaces: hard- 
wood veneers, hardboard, and even museum 
board (see Figure 2.2). The one difficulty with 
this kind of structure is altering the size. If a 
hollow-core door is cut to a special size, the 
exposed edge will lose the support of the sur- 
rounding framework and be susceptible to 
damage. You must replace the missing part of 
the framework with a new member—a simple 
enough matter. Cut a length of lumber to the 
appropriate dimensions and glue it into the 
opening, flush with the panel edges. 

Alucobond panels (from Alcan Composites 
USA), used in the construction trade as exterior 
cladding for buildings, have adonized aluminum 
surfaces with polyethylene cores. These products 
are very expensive, but are lightweight and stiff. 
They may prove to be a new generation of accept- 
ably durable rigid supports for use by artists. 


Metals and Glass 
Both metal and glass surfaces have been used for 
painting, but the practice is less common now. 
In Holland during the sixteenth and seventeenth 
centuries, artists sometimes did small paintings 
on copper or other metals; in modern and contem- 
porary art, Jackson Pollock painted on glass and 
Frank Stella uses metal. Examples such as those 
from the sixteenth century survive because of 
extensive restoration or continued conservation 
measures. Newer paints and better standards of 
care have improved the durability of contemporary 


works of art made on these surfaces, but there is 
still a debate about their long-term stability. 

The problem with these nonabsorbent sup- 
ports is that the surfaces must be given a key— 
a degree of roughness—to ensure that the layers 
of paint applied to them adhere properly. Glass 
has to be etched with acid or sandblasted to give 
it a tooth—and even then, getting a good key 
between the support and ground is difficult. 
Metals can rust or corrode beneath the priming 
layer, even if the surface is sufficiently roughened. 

Aluminum is one metal that seems to be a 
good substrate for acrylic dispersion paints; the 
metal and the paint have similar reactions to 
changes in temperature (“coefficiencies of expan- 
sion,” in mechanical engineering terms), and a 
paint-aluminum electrical reaction provides for 
very good adhesion. If an aluminum panel is 
thoroughly sanded and degreased, it can be 
primed with an acrylic dispersion ground and 
painted with acrylic dispersion paints. The cored 
aluminum panels mentioned above (Aluco- 
bond)—thin sheets of aluminum with a polyeth- 
ylene core—are very stiff even in larger sizes, and 
can be used as a substrate for mounting paper 
or as a textile support (see List of Suppliers). 

As you might guess, the prices for the cored 
aluminum supports are very high. 


Bracing a Rigid Support 
Panels of plywood or hardboard should be braced on 
the rear. This will help prevent bending or warping 
caused by the weight of the panel, or uneven tension 
between the painted and the unpainted sides. 
Bracing can also help keep the panel edges from 
shredding or denting. The two primary types of 
bracing are simple and lap joint (see Box 2.1). 

In simple bracing, the bracing parts are cut to 
fit the outside dimensions of the panel. The joints 
of the bracing are not attached to each other, but 
are glued separately to the panel. This type of 
bracing is merely adequate. Its disadvantage is that 
the joints between the members of the bracing are 
not rigidly connected. To strengthen the butt joints 
you can use corner irons and T irons, or plywood 
triangles called gussets. (See Figure 2.4.) 

Lap-joint bracing, which calls for a bit more 
carpentry skill, produces stronger joints and a 
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Figure 2.3. Basic carpentry tools for the artist. Clockwise, 
from upper left: Hammer and screwdriver, corner clamp, 
carpenter's square, chisel, miter box, and backsaw. 


-—_ 


Figure 2.4. Simple 


| 


bracing for a panel, 
with butt joints using 
T irons and angle irons, 


This structure is glued 


to the panel. 
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better independent structure for the bracing. 
The bracing is built as a separate unit with lap 
joints and then glued to the rear of the panel. 
(See Figures 2.5, 2.6, and 2.7.) 

The wood for either type of bracing should 
be straight-grained and free from knots, twists, 
or warps. The boards can be softwoods like white 
pine, fir, or redwood, or a harder wood like 
yellow pine. You can use 2.5 x 5.0 or 2.5 x 
7.5 cm (1 x 2 or 1 x 3 inch) boards. Note that 
these are nominal measurements, based on 
industry designations for the roughly hewn 
sticks. After planing and drying, they are smaller: 
The actual size of a 2.5 x 5.0 cm board is only 
1.9 x 3.8 cm (7/4 x 11/2 inches). 


Figure 2.5. Making a lap joint. Saw halfway through a 
board, then use the chisel to knock out the waste. 


Figure 2.6. Lap-joint bracing 
assembly for a rigid panel, with all 
joints to be glued and screwed 


into place. 


Figure 2.7. Lap-joint bracing glued 
to the rear of a panel. The detail at 
near left shows panel edge beveling 
(exaggerated for emphasis). 
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BOX 2.1. HOW TO BRACE A RIGID SUPPORT 


MATERIALS 
= Panel to be braced. 


= Bracing strips, 2.5 X 5 cm (1 X 2 inches). 


= Corner and T irons, with flathead wood screws. 

= Hammer and screwdriver. 

= Backsaw and miter box. 

= Sharp, wide chisel. 

= Carpenter's square. 

= Weights or, better, C-clamps. 

= Corner clamps. 

= Strong, good-quality carpenter's glue. The yellow 
glues are stronger and more moisture-resistant than 
the white glues. Contact cement is another possi- 
bility, but use the water-based kind. #* Caution: 
Solvent-based contact cements contain toxic 


solvents. 


METHOD A: SIMPLE BRACING 

1. Measure the dimensions of the panel. 

2. Cut the bracing to the measured lengths with 
the backsaw and miter box. Check the cut ends 
with the carpenter’s square to be sure that they 
are perfectly square. If the panel is large, cut extra 
pieces for cross-bracing. 

. Lay the panel face down on a table or the floor 

and assemble the bracing on it to see that it fits. 


Surface Preparation 
Before receiving a size and ground, the edges of 
panels should be beveled slightly with a file or 
rounded with sandpaper to prevent a stiff ground 
layer from chipping off. 

Aluminum panel surfaces are also easily pre- 
pared. Take care to rough up the surface thor- 
oughly and evenly; an electric orbital sander is a 
great help for this task. Gently file the panel’s 
edges to remove burrs. 

Wood and aluminum panels should be wiped 
with a cloth dampened in denatured ethyl alcohol 
to remove residual grease or oils. * Caution: 
Alcohol is a health and fire hazard. Use it with 
plenty of ventilation, and protect your skin. 
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All the butt joints should be snug and square. 


. Spread the glue thinly and evenly on each piece 


of the bracing and reposition the pieces on the 
back of the panel. 


. Pile weights on the bracing. Better yet, clamp 


them with C-clamps. Allow the assembly to dry 
overnight. If contact cement is used, clamping 
will be necessary for only a short period—perhaps 


an hour. 


. Screw the corner irons to the corners; use the 


T irons on any cross-bracing. 


METHOD B: LAP-JOINT BRACING 


. Measure the dimensions of the panel and cut 


the bracing members to these lengths. Note that 
the strips overlap each other. 


. Cut the laps—also known as dadoes—for all the 


joints by sawing halfway through the end of each 
overlapping piece and chiseling away the scrap 
(see Figure 2.5). Each joint will now be a lap joint— 
stronger than a butt joint. 


. Assemble the bracing and glue it to the panel as 


in Steps 4 and § described above in Method A. 
The joints can be glued and screwed together, 
attached with the corner and T irons or attached 
with gussets. (See Figures 2.6 and 2.7.) 


FLEXIBLE SUPPORTS 
These, made of textiles or paper, have advantages 
over rigid supports. They are lightweight and 
portable; they can be put together in a much 
greater variety of sizes; and they are generally easier 
to treat if they require repair. 

However, because flexible supports are also 
much thinner than panels, they are more suscep- 
tible to atmospheric and mechanical damage. 
Depending on the specific material, most textiles 
and papers are unstable in response to atmo- 
spheric changes. Constant movement resulting 
from fluctuations in temperature and humidity 
can contribute to the physical deterioration of 
a relatively rigid painted layer. You can counteract 


the instability of fabrics by supporting them on 
a chassis (a strainer or a stretcher) or mounting 
them on a rigid panel substrate. Both techniques 
are described later in this section. 


Paper as a Support for Paintings 
When properly prepared, paper can be an excellent 
support for a variety of mediums. The paper 
should be made of 100 percent cotton or linen rag 
fibers, or of cellulose pulp that is buffered against 
environmental acid. These conditions must be met 
if the papers are to resist yellowing and embrittle- 
ment. Certainly, cheap newsprint and the various 
plain white drawing papers are not permanent 
materials unless they can be certified to contain 
no wood pulp or acids. (A simple test for paper 
acidity can be found in chapter 1.) 

Papers are useful as sketching supports for oil 
painting, but they should not be considered per- 
manent. A boardlike 400-pound watercolor paper 
might prove durable for a while, but even such a 
strong support will eventually become stained and 
damaged when the oil penetrates its fibers. Papers 
can be primed with an acrylic dispersion ground 
to protect them against the oil, but the priming 
will so obscure the surface quality of the paper— 
which is the reason for using it in the first place— 
that you might as well use a different support or 
a different paint. Permanent papers are fine sup- 
ports for acrylic dispersion paints, for instance. 

The advantages of paper are that it is acces- 
sible and inexpensive. But it is physically fragile. 
Paintings done on paper should be handled and 
stored carefully (see chapter 16). 


Canvas Boards 

Art supply shops sell canvas boards and primed 
paper as supports for painting, but these products 
are of doubtful quality, and you, a serious artist, 
should avoid them. Inexpensive primed paper is 
sold in tear-off tablets and has a clothlike weave 
texture imprinted on its surface. It is both cheaply 
made and impermanent. Canvas boards use thin 
cotton or muslin glued to cheap pulp cardboard, 
primed with an acrylic dispersion ground that also 
fills the gaps in the fabric’s thin weave. 

These materials are technical disasters. 
It is possible to find well-constructed custom 


canvas boards made of permanent materials, 
but you can easily make your own at less expense 
and be equally assured of a durable product. 


Textiles 
Fabrics such as silk have been used in the Orient 
since ancient times as supports for paintings in ink 
and watercolor. Linen and cotton came into gen- 
eral use in Europe during the Middle Ages. Other 
sorts of woven fabric have been used as a basis for 
painting at one time or another. Today artists 
chiefly use cotton, linen, and a few synthetic fab- 
rics. Canvas is a term often applied to cotton mate- 
rials, or even as a designation for a finished picture 
(whether on cotton, linen, or synthetic), though its 
true definition is much more general: a firm, 
closely woven cloth. 


Cotton Duck 
Cotton duck is made of the fibers of the fruit 
of the cotton plant. It is widely available and a 
popular support for painting, although it has defi- 
nite disadvantages. For example, cotton fibers are 
quite short and resistant to stretching. They suffer 
rapid degradation when subjected to atmospheric 
stresses, especially when the fabric made from them 
is stretched tightly on a frame, as in a painting. 
Finally, the fibers, no matter how white and pure, 
show an easily perceptible color change after rela- 
tively little exposure to light—less than ten years. 

However, many forms of cotton are currently 
used in painting. The medium to heavy weights— 
on the order of 284 g/m. (10 ounces per square 
yard) and tightly woven—are used in artistic 
paintings. Theoretically, raw cotton duck should 
be washed before using (to get rid of the mill- 
applied sizes), and should be prestretched before 
attaching it to an auxiliary stretcher system (to 
remove the crimp in the weave). This is such a 
bother that few artists do it. 

Those artists thinking of economy sometimes 
use thin cotton, such as bed sheeting or muslin, 
as a support. But in the long run this cotton is 
not economical, because it is much too struc- 
turally weak to support a paint film. You can, 
however, back the fabric with a rigid panel sub- 
strate to solve the problem. 

Some artists object to the mechanical appear- 
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ance of cotton’s weave, although the objection is 
largely aesthetic; some styles of painting may 
demand that the fabric’s texture be unassertive. 
Regardless of aesthetic concerns, cotton is an infe- 
rior material by comparison to linen. 


Linen 
Linen is made from the woven fibers of the flax 
plant and is distinguished from cotton by its 
color—a pale, dull brownish green—and its usually 
irregular, sometimes pronounced texture. Individ- 
ual linen fibers are considerably longer and 
springier than cotton’s; the material is therefore 
somewhat more durable and has a livelier feel 
when it is stretched on a frame. 

The physical problems of linen have long 
been discounted because of its relatively better 
performance when compared to cotton. However, 
studies on the mechanical properties of linen and 
cotton when combined with sizes and primings 
show them both to be equally poor supports for 
oil painting. Nonetheless, linen is the most 
favored today, and when properly supported by 
an auxiliary system and used with the right kind 
of paint, it is a valuable and useful material. 

There is considerable variety of weave texture 
and weight available in linen, from very coarse 
and heavy to fine and light. Usually the heavier 
grades are chosen for large pictures, while the 
lightweight linens are satisfactory for small works 
or for mounting on a panel. Whichever grade 
you choose, select linen made for artists’ use. 

(See the List of Suppliers for sources of good- 
quality linen.) 

Look for a close weave, where the threads 
of warp and fill (weft) are of equal weight, and 
avoid blends of linen and other materials such as 
cotton or synthetics unless you plan on mounting 
the fabric to a rigid support. Different threads 
will have uneven tension when stretched and will 
show unequal reactions to environmental changes. 
If the blend is in the thread, and exists in equal 
weight ratio in the warp and fill, blends can be 
satisfactory. You must rely on the manufacturer's 
word about whether the blend was made in this 
way. Practically speaking, most blended textiles 
are too thin for general artistic use unless they 
are mounted, 
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Synthetic Fabrics 
The major disadvantage of most fabric supports 
is their continual movement in response to atmo- 
spheric change. Some of these fabrics are not bad 
to use, however, and should not be dismissed. 

Polyester fabrics seem to be the best alterna- 
tive to natural ones, since they are nonabsorbent 
(and therefore don’t react to humidity) and stable 
at normal temperatures—although they do have 
a tendency to sag at higher than normal room 
temperatures and stiffen in cool temperatures. 

In fact, recently completed long-term real-time 
studies at the Smithsonian Center for Materials 
Research and Education (SCMRE) labs suggest 
that cold temperatures, not relative humidity, 
are the main culprit in the causes of paint film 
embrittlement. Fredrix Artist Canvas (Tara 
Materials), an American manufacturer, markets 
a preprimed polyester support called Polyflax. 
It also produces a cotton and polyester blend— 
a blend in the thread. Both are primed with a 
heat-set acrylic dispersion ground that is tightly 
keyed to the nonabsorbent support. (See List 
of Suppliers.) 

Fiberglass fabrics, both the chopped strand 
mat and woven cloth types, might provide 
another alternative to the natural fabrics, though 
neither has been tested in conditions under which 
artists would use it. Neither stretches very well. 
The other synthetics (acrylics, some nylons, 
acetates, sarans) show rapid deterioration on 
exposure to light and so are probably unsuitable. 


Other Fabrics 
Burlap, jute, and hemp are coarse-textured, 
heavy, short-fibered textiles that have been used 
for painting. Works done on these fabrics usually 
deteriorate very quickly, for the materials are too 
absorbent, brittle, and short-lived. You can be 
sure that any of Gauguin’s paintings on burlap, 
for instance, are treated with great care by the 
museums that own them. For a rough-textured 
support, it is better to choose a rough linen. 


Preprimed Textiles 
Many fabrics can be bought already prepared with 
a size and/or a ground. This is convenient and eco- 
nomical, Since there is wide variation in the quality 


of these preprimed supports, however, pay partic- 
ular attention to choosing the best quality. Using 
cheap preprimed textiles is a mistake. 

You will most commonly find cotton duck 
preprimed with an air-dried or thermoset (heat- 
cured) acrylic dispersion ground. Look at the 
backs of these products and inspect the fabric. 

If it is white or cream-colored, it could be cotton. 
It should be of substantial weight and have a 
tight, close weave. You might find during such 
an inspection that the ground is actually holding 
together a thin, insubstantial fabric; this is an 
indication of poor quality. 

Single- or double-primed linen, with a glue 
size and an oil ground, are also on the market. 
The basic expense of the ingredients and labor in 
the preparation of the materials generally (but not 
always!) ensures that the manufacturer has made 
a better-quality support (but see pages 51-52 
in chapter 3 for an admonition about glues). Here 
again, check the back of the support to see that 
the fabric is closely woven and substantial. If it 
is light brownish green or dark brownish green, it 
is most likely linen. You can also check the adher- 
ence and flexibility of the ground by rolling a 
corner of the material, priming side out, between 
your forefinger and thumb. An oil ground will 
usually crack under such an extreme test. If it 
does not powder or separate from the support, 
it should be satisfactory. You can tell if this mate- 
rial has been treated with a glue size by wetting 
your finger and rubbing it on the back of the 
support: If, after a minute or two, you feel a 
slipperiness, the size is probably a soluble glue. 
Otherwise, there is no simple way to know 
what the sizing is. 

Note that many textiles preprimed with an 
oil ground, especially a lead-in-oil ground, have 
a grayish color instead of the brilliant white you 
expect in a ground coating. This is because oil 
grounds turn yellowish with age, so manufacturers 
add a tint to hide this defect. Lead-in-oil grounds 
suffer even more because the lead pigment can 
turn yellowish when stored in dark or humid con- 
ditions, and since preprimed textiles are stored in 
rolls, this happens frequently. An untinted ground 
that has yellowed will regain its former whiteness 
once it is stretched and exposed to daylight for a 


few days. A ground that has been tinted during 
manufacture will remain light gray. 

If you are using a cheap preprimed support, 
you may think you will save money and increase 
its durability by priming the already-primed 
fabric, but you will not: You will have a high- 
quality priming on a cheap support. Likewise, 
high-quality preprimed fabrics need no further 
attention other than prestretching and exposure 
to light. Priming them is a waste of effort 
and money. 

Preprimed supports with oil grounds should 
be stretched before being stored in the studio, 
as keeping them in rolls allows the ground layer 
to grow brittle—a natural tendency of the oil in 
the ground. Subsequent stretching of a preprimed 
fabric that has been stored rolled up may crack 
the ground, especially where it is bent over the 
chassis. Cracking exposes the fabric to stress from 
paint layers and atmospheric conditions, and 
can lead to future separation of the ground and 
paint from the support. 


Chassis for Stretching Textile Supports 
To lessen the movement of the support in response 
to atmospheric changes, fabrics used for painting 
are stretched on an auxiliary chassis. It is possible 
to paint on a flexible support without stretching it 
first. Tack it to your painting wall or a large piece 
of plywood, size and prime it, and paint away. 
If you like the painting, then stretch it—but before 
it is fully dry. If it is an oil painting, give it a week 
or two to dry partway (if you let it dry completely, 
you may crack the painting when you stretch it). 
Take care not to damage the painting’s surface; 
it may be hard on the outside, but it’s still soft 
underneath. An acrylic dispersion painting may 
dry to the touch in an hour, depending on the 
thickness of paint, but it can actually take a month 
for initial drying, and a year to dry completely. 
Stretch acrylic paintings after a week or two of 
drying time and, as with oil paintings, be careful 
of their soft surfaces. 

There are two types of chassis: the strainer 

and the stretcher. A strainer is a chassis with rigid, 
fixed corners, and a stretcher has corners that can 


be expanded. 
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Strainers 
The homemade strainers described below are 
convenient, inexpensive, and easy to make. 
Because their rigid corners restrain the movement 
of the mounted textile, and because this can some- 
times lead to the cracking or flaking of oil paint, 
strainers have not enjoyed a good reputation. 
But plenty of oil paintings on linen (sized with 
glue, primed with lead white in linseed oil, and 
stretched on strainers) have survived for hundreds 
of years without significant damage to the paint. 
Strainers can pose a threat to oil paintings, but 
they can be used successfully if the paintings 
receive proper care and are more than satisfactory 
for other types of flexible paints. 

You can build a sturdy strainer in your studio 
easily (see Boxes 2.2 and 2.3). This is usually 
accomplished using 2.5 x 5 cm (1 x 2 inch) or 
2.5 x 7.5 cm (1 x 3 inch) clear (that is, without 
knots, cracks, or the like) lumber in the same 
manner employed for building a panel bracing 
as described on page 40, with one important 
difference: A lip, or bevel, must be added to the 
front edge of the chassis to hold the textile away 
from the frame. If the fabric were to remain in 
contact with the full width of the strainer frame 
during the painting process, an annoying, or even 
damaging, line might appear in the image. You 
can create such a bevel by sawing it into the 
chassis edges with a table saw, or by adding it 
as a separate component using quarter-round 
molding. (See Figures 2.8 and 2.9.) 


Stretchers 

A stretcher is a set of machine-made wooden rails 
with beveling at the edges and mitered, mortise- 
and-tenoned corners. The mortise-and-tenoned 
corners allow a set of four bars to be fitted together 
without glue or screwed-on supports. The stretcher 
system can therefore expand and contract with 
the movement of the mounted fabric. Most 
stretcher systems have small slots in the inside cor- 
ners of the chassis into which keys can be inserted 
(two keys for each corner). These keys provide a 
means for retensioning the fabric if it sags. 

Keys should not be overused. Most fabrics 
will sag in conditions of high humidity and warm 
temperatures and will shrink when the humidity 
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or temperature decreases. If you “key out” a sag- 
ging picture when the humidity or temperature 
is high—so that the picture is drum-tight in those 
atmospheric conditions—it can be exposed to 
great stress when the temperature or humidity 
declines. This can place a strain on a relatively 
rigid paint film, especially after many cycles of 
high and low temperature and humidity. The 
strain causes cracking, loss of adhesion, and the 
like. Keying out should therefore be avoided if 
possible. If the picture is sagging too much, do 
the keying out when the humidity is low. 

Despite these drawbacks, stretcher systems 
are popular. They are easily disassembled, 
rearranged, and reused, and they are convenient 
and relatively inexpensive. 

Ready-made stretcher bars come in two sizes. 
The smaller and more common are about 1.9 cm 
thick x 3.9 cm wide (?/s x 11/2 inches), with 
beveling on both front and back. Sometimes these 
bars can be found with a keyable cross-brace for 
the middle of the long side of a chassis. 

The larger bars are not as readily available at 
most retail stores, but can be had through various 
mail-order suppliers (see List of Suppliers). These 
are about 3.9 cm thick x 6.9 cm wide (11/2 x 2'/2 
inches) and have the bevel on only one side; they 
also come with corner keys. This size is excellent 
for large pictures, where the greater expanse of 
fabric needs a stronger support. Both sizes are 
usually well made, but before you buy them, 
it is wise to inspect individual bars for defects 
such as warping, twisting, or cracks in the joints. 

Custom-made stretcher-bar systems can be 
purchased from several companies that will make 
up a chassis to your exact dimensions (see List 
of Suppliers). These systems feature high-quality 
wood in their construction and ingenious 
mechanical devices at the corner and cross-bar 
attachments that can maintain precise tension 
on the fabric support. The expense of these 
custom systems usually prohibits their use by 
the average artist, but they are widely employed 
by conservators and museums. 


Stretching Textiles 
There are many ways to stretch fabric onto a 
chassis. Any system that produces a flat, smooth, 


BOX 2.2. HOW TO MAKE A SAWN-BEVEL STRAINER 


MATERIALS METHOD 
@2.5 x5 cm (1x 2 inch) or 2.5 x 7.5 cm (1x 3 inch) 1. Use the table saw to cut a bevel into the face 
boards made of pine, fir, or other straight softwood side of each board. Leave a lip about 1.3 cm ('/2 inch) 
free of twists, warps, or knots, long enough to go wide exposed on the face of each board. This 
around all four sides of the picture. - lip will be the area of contact for the fabric. 


m Table saw. * Caution: Table saws are very dangerous. 


= Miter box and backsaw. If you do not have experience with them, 

= Corner irons, with screws. get instruction. 

= Hammer. . Cut the boards to length and miter their ends 

= Screwdriver. to 45° angles with the miter box and backsaw. 

= Carpenter's square. . Assemble the chassis using the corner clamps 

= Corner clamps. to get 90° angle corners. Glue the joints and use 

= Carpenter's glue. the corner irons to hold them rigid. Add cross- 
bracing to the back of the chassis if any side is 
more than 61 cm (24 inches) long. Cross-bracing is 
necessary to prevent the bowing-in of the chassis 
as the textile is stretched on it. (See Figure 2.8.) 


Figure 2.8. Strainer with mitered corners and a sawn bevel. 
Bottom view shows assembly with a cross-brace. 
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BOX 2.3. HOW TO MAKE A STRAINER WITH QUARTER-ROUND MOLDING 


MATERIALS 

m2.5 X5 cm (1X 2 inch) or 2.5 x 7.5 cm (1x 3 inch) 
boards of pine, fir, or other straight softwood, 
free of twists, warps, or knots, long enough 
to go around all four sides of the picture. 

8 Miter box and backsaw. 

= Corner irons, with screws. 

m= Hammer. 

= Screwdriver. 

= Carpenter's square. 

= Corner clamps. 


= Carpenter’s glue. 


@ 1.3 cm ('/2 inch) quarter-round wooden molding. 


# 1.9 cm (?/, inch) brads or finishing nails. 


Figure 2.9. Strainer with lap joints, lap-jointed 


cross-bracing, and quarter-round molding. 
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METHOD 


1. Build the strainer as though you would be bracing 


the back of a panel. Miter the corners, or make 

lap joints; glue them together and use the corner 
irons on the back for rigidity. Use the corner clamps 
to be sure that the corners are at 90° angles. 
Construct cross-bracing, using half-lap joints, if 

the size of the strainer warrants it. 


. On the face side of the strainer, measure for and 


cut the quarter-round molding. Lay the molding 
around the outside edges of the strainer so the 
rounded profile of the molding faces the inside 

of the strainer. Miter the ends of the quarter-round 
for a flush, square fit. 


. Put glue on the bottom of each of the molding 


strips and nail them into place. (See Figure 2.9.) 


Figure 2.10. Top, left and right: Stretcher bar profiles, 
regular and heavy-duty. Bottom: Two views showing 
assembly of the mortise-and-tenoned mitered corners, 
with keys. 


taut surface will do. Stretching a preprimed textile 
requires slightly more effort than stretching raw 
fabric, because priming stiffens its surface. If you 
find it difficult to stretch stiff fabric, use uphol- 
sterer’s stretching pliers (Figure 2.11). A textile that 
will later have an acrylic dispersion ground applied 
also needs to be stretched tightly, because the 
acrylic primer will not shrink the fabric as much as 
a glue size. Linen or cotton duck that will be sized 
before the ground is applied should not be tightly 
stretched (it is sometimes better to do it without 
using the pliers), because the size will shrink the 
fabric. If the fabric is too tightly stretched, the 
shrinking action can break the joints of the chassis. 
Also, see the warnings about natural glue sizes in 
the next chapter. 

Methods for fastening the material also vary. 
Some artists prefer to use No. 4 or No. 6 blue 
steel carpet tacks and a magnetic tack hammer. 


The tacks hold very well even when they begin 
to rust, and are the traditional fasteners. (See 

Box 2.4.) If you are offended by the prospect 

of a rusting tack, then you can use copper-coated 
steel tacks for an aesthetic boost. Other artists 
prefer staples because a staple gun is faster and 
can be used with one hand. If you use staples, 
choose a gun that can shoot heavy-duty fasteners. 

Some artists find it more convenient to drive 
the tacks or staples into the rear of the stretcher 
instead of the edges; it’s much easier than 
standing the stretcher on its edge. This is an 
acceptable practice, as long as you realize that 
extra strain is put on the material by stretching 
it over two edges instead of one. 

Whatever system you use, a properly 
stretched fabric should lie flat when the support 
is placed face up on the floor. If you try this and 
find that one of the four corners does not touch 
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the floor, the support is warped—usually the 
BOX 2.4. HOW TO STRETCH 


LINEN ONTO STRETCHER BARS 


result of uneven stretching tension. 
Put the keys in the slots at the rear corners 


of the chassis. They can be held in place with 
MATERIALS 


= Four ready-made stretcher bars with keys. 


small brads. Remember that overusing them can 


be harmful for the picture. 


= Raw, unprimed linen, cut so that it is a piece 


Mounting Textiles to a Panel about 5 cm (2 inches) larger on each side than 


the assembled chassis. 


The homemade version of those cheap canvas 
boards described earlier combines a rigid panel sub- 
strate with the desirable surface qualities of a flex- 
ible material. Since painting on flexible fabrics can 
be risky, this laminated arrangement might be the 
best support for painting on fabric. 

The disadvantages of mounting a textile to 
a panel include the difficulties of making repairs 
to the back of the textile, the potential for the 
lamination to separate due to air bubbles or mois- 
ture penetration between the layers, and the 
weight of the combination. But good technique 
can at least prevent delamination. 

One recommended method uses the 
common and easily obtained hide glue adhesive, 
also called a size. (See Box 2.5.) Hide glue is best 
for general use and is the simplest to make and 
apply, but the fabric may eventually come loose 
from the panel if moisture penetrates it. 

To prevent this, you can substitute a commer- 
cial acrylic dispersion gel medium for the hide glue. 
Use any artists’ paint manufacturer's gel medium, 
straight from the jar or very slightly thinned with 
water. However, be aware that the glue used with 
this method—unlike the others—cannot be dis- 
solved with weak solvents. If the fabric ever has to 
be removed from the panel for restorative treat- 


N 


ment, special solvents will be required. 


Panel Stretchers 
Perhaps the most durable support for painting on 
textiles, as demonstrated by the good condition of 
some modern oil paintings dating from the 1960s 
made by artists who were well trained in good 
techniques (yet still experimental with their picto- 
rial ideas), is the panel stretcher. Go to the 
Whitney Museum of American Art in New York 
and look at James Rosenquist’s paintings; he was 
trained as a sign painter, and used oil paints on 
canvas that had been stretched over ordinary wall 
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= Carpenter's square. 
= Tack hammer with one magnetic head and one 


plain head. 


= No. 4 or No. 6 blue steel carpet tacks. 
= Stretching pliers. 


Figure 2.11. Fabric-stretching pliers. 


METHOD 


. Assemble the chassis. Make sure the corners 


are go” by checking them with the square, 

or measure the length of the two diagonals 
to see that they are equal. Secure the corners 
of the chassis by driving a tack through the 
joints, or use some scrap wood as a temporary 
brace. (Be sure to remove the tacks or bracing 
after stretching the fabric.) If the size of the 
chassis requires it, attach a cross-brace 
between the centers of the longer sides. 


. Place the linen on the floor or a table and 


smooth it out. Center the chassis on the linen 
so that there is an equal amount of excess 
material on all sides. The weave of the linen 


should be parailel to the sides of the chassis. 


. Find the center of each bar, by eye or by meas- 


uring. Fold the linen over the bar on one side 
and tack it to the center of the outside edge 
of the bar. Drive this and all the rest of the 
tacks about halfway in, so they can be 
removed later if necessary. 


Figure 2.12. Fabric-stretching pattern. Begin in the 
center and work your way to the edges. 


4. Tack the linen to the center of the opposite bar. 
Follow the same procedure with the other 
two sides. 

5. Stand the chassis on one edge and remove 
the center tack. With the pliers, grasp the excess 
linen and stretch it across the edge of the bar. 
Replace the tack, using the magnetic head of 
the hammer to hold the tack for the first blow; 
drive the tack into the edge of the bar, not 
the back. Do the same to the adjacent side. 
Notice the diamond-shaped wrinkle in the sur- 
face of the fabric. 

6. About 2.5 cm (1 inch) on either side of the first 
tack, drive in two more tacks. Do the same on 
the opposite side, stretching the linen taut 
before placing the tacks and using the same ten- 
sion to keep the weave parallel to the bars. 


Figure 2.13. Folding a neat corner. 


~ 


Estimate the distance between the tacks by 
using half the width of the plier jaws. 

Do the same with the adjacent sides, being sure 
to place the tacks directly opposite their counter- 
parts. This will ensure even tension. Pull slightly 
away from the center, toward the corners, when 
stretching the material. Continue in this manner, 
placing the tacks at even intervals but driving 
them only halfway in, until the linen is stretched 
onto the chassis up to the corners. 


. Neatly fold the corners and tack the linen into 


the heavier part of the joint. If you are facing 

the rear of the chassis, the heavier part of the 
joint will be the edge nearest you on the right 
and the edge farthest from you on the left. 

A neat corner fold not only looks best, but also 

is an advantage when the picture is inserted into 
a frame. Bulging excess material at the corners 
can complicate framing. (See Figure 2.13.) 


. If you are satisfied that the linen is properly 


stretched, without wrinkles, sags, ripples in the 
weave, or warps in the chassis, drive the tacks in 
completely. If there are defects, remove the tacks 
at that point and restretch. 


10. Tack the excess linen to the back of the chassis; 


don’t trim it off at the edges of the bars. If you 
have to restretch the painting in the future, 
you'll want to be sure to have enough material 
to grasp with the stretching pliers. 


Ly 
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BOX 2.5. HOW TO MOUNT 
A TEXTILE TO A PANEL WITH HIDE 
GLUE OR ACRYLIC MEDIUM 


MATERIALS 

= Panel substrate. (If it is hardboard, degrease it, 
bevel the edges, and brace it if necessary.) 

m Fabric (linen or cotton) cut to a size about 5 cm 
(2 inches) larger on all sides than the panel. 

= Strong hide glue, as prepared according to 
Box 3.1 (for Method A). 

m Acrylic gel medium (for Method 8B). 

= Bowl. 

= Large housepainter’s brush. 

# Hard rubber brayer. 


METHOD A: HIDE GLUE 

. Make the glue and put it into the bowl. 

. Brush glue onto the panel, covering it 
generously. 

. Dip the fabric into the glue so that it is 
thoroughly wet. Wring out the excess glue. 

. Position the fabric on the panel. Fold the flaps 
over the panel’s edges and onto the back. 

. Use the brayer to roll the surface and edges 
of the panel to be sure the fabric is completely 
adhered. Start at the center of the panel and 
work toward the edges, forcing out any 
trapped air bubbles. 

. Put a coating of the glue on the back of 
the panel. 


. Stand the panel on edge and lean it against a 


wall. Allow the panel to dry overnight. It will 
need no further preparation except priming. 


METHOD B: ACRYLIC GEL MEDIUM 
. Proceed as outlined in the hide glue method, 
but skip Step 1. 
. In Step 3, brush the gel medium onto the 
fabric instead of dipping it. 
. Continue as instructed. 
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paneling mounted back side out on braces. Com- 


pared to his contemporaries’ art, stretched on 


unsupported textiles, his work exhibits much less 

of the cracking typical of oil paintings—although it 

must be said that he used thinner oil paint, too. 
Panel stretchers are a variant of conservators 


lining techniques, without the adhesive: a fabric 


support stretched over a panel support that’s been 


braced on the rear. You can easily make your own, 


using one of two methods: 


A. Build a braced rigid support and stretch 


B. 


fabric over it, without using a glue. 
Assemble a set of stretcher bars. Cut a 
piece of 25 mm ('/s inch) thick plywood 
to the exact size of the assembled bars and, 
using a few headless brads, tack the ply- 
wood to this framework. Then stretch 
fabric over that using tacks or staples 
driven into the back of the stretcher bars. 
In this second method the headless brads 
only hold the plywood panel in place— 
and the stretchers can be keyed out if the 
fabric sags a bit. In both examples, 

the fabric is not attached to the panel, 

so the painting can easily be removed 
from the auxiliary support for conservation 
treatment, if necessary. 


Sizes and Grounds 


Most painting supports need further 
surface treatment before they can 

be used. Preprimed textiles already 
have a prepared surface and need 
only be mounted on an auxiliary sup- 
port. Papers being used for aqueous 
techniques generally do not need 
further attention. But untreated 
supports, flexible and rigid, are usu- 
ally too absorbent to allow the con- 
trolled application of paint. Therefore 
intermediate layers, called a size and 
a ground, are first applied. A size 
sinks into the support’s surface 
without forming a separate layer, 
whereas a ground is a distinct layer 
that gives the paint a toothy coating 
to grip and makes the support more 


evenly absorbent. 


It is most efficient to prepare six months’ 
or a year’s worth of supports once or twice a year. 
Stretch, size, mount, sand, and otherwise prime 
twenty-five or fifty supports of various sizes all 


at once, over a two- or three-day period. You will 
have lots of ready-made surfaces to use, and you 


will be sure of their quality. 


SIZES 
A size is a thin solution, often a weak glue but 
sometimes a resinous mixture, that is brushed 
directly onto the support. A correctly made and 
properly applied size will permeate the support 
surface without coating it. There are several good 
sizes available, and it is worth experimenting 
with them to discover their advantages and 
disadvantages. 

The incorrect application of a size can cause 
damage to the picture. A thick, glossy film of size 
may prevent a good mechanical bond between 
the support and subsequent coatings, such as 
paint, and this problem may lead to cracking 
and loss of the paint film. A size that is too weak, 
on the other hand, will allow too much of the 
paint binder to be absorbed into the support, 
and weakly bound paint may crumble or powder 
off the support. 

A size is essential if the grounds or paints 
you use are based on linseed oil. Linseed oil dries 
by oxidizing and can disintegrate or embrittle an 
unprotected paper or fabric support. 

As the term implies, sizes also can shrink 
a stretched fabric support so that it fits tightly 
on the chassis. Some sizes do this better than 
others, and some, like hide glue, are so powerful 
that they have a tendency to overwhelm the other 
physical components of a painting. Of course, 
these effects depend on the conditions under 
which the sizes are used. 
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Hide Glue 
Made from animal skins and bones, hide glue has 
the popular name of rabbitskin glue; gelatin made 
from cooked rabbit skins was the original source. 
It comes in the form of tough, leathery sheets, 
roughly ground granules, or finely ground powder. 
The dry glue is mixed with hot water to make a 
powerful adhesive, a binder for paints, or a size, 
depending on the strength of the mixture. 

Hide glue is now known to be far stronger 
than any other component in an oil painting on 
fabric (the other components are the paint, the 
ground, and the fabric). Hide glue is hygro- 
scopic—it tends to absorb and expel atmospheric 
moisture, even when apparently dry—and its 
response to changes in temperature and relative 
humidity can be extreme. It shrinks greatly when 
humidity is low, and expands considerably when 
the humidity is high. Both responses put undue 
stress on a relatively rigid and brittle dried oil 
paint layer, especially when it has been painted 
on a primed or unprimed flexible support and 
stretched on a chassis. The oil paint has little 
choice but to crack under these conditions, and 
the obvious result is the slow and inevitable 
destruction of the picture. Oil paints will crack 
eventually in any case, especially if applied too 
thickly or in a uniformly thick layer, but using 
hide glue accelerates this process. 

For these reasons, hide glue is generally 
denigrated as a size and is not recommended for 
a textile that is to be primed and painted with 
oil-based paints. Still, I have included instructions 
on how to apply hide glue to a stretched textile 
suppott, since it remains a widely used procedure. 
If you are going to size fabric with hide glue, you 
should do it correctly. (See Box 3.2.) 

Hide glue is a valuable adhesive for certain 
applications. Very diluted, it will weakly size a 
strong paper. When formulated properly, it can 
be used to mount a fabric support on a panel. 

It has been used as the binder for pigments in size 
paint, also known as distemper. Remember, how- 
ever, that hide glue is an organic material that 

is susceptible to environmental conditions; for 
example, it has a certain attractiveness to insects 
looking for food and molds looking for a medium 
in which to grow. 
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Hide Glue Size for a Support 
To make a size, you can prepare hide glue 
according to the method outlined in Box 3.1. 
You can then apply the prepared glue to a stretched 
fabric (Box 3.2) or to a panel (Box 3.3). 

Whichever support you use, check to make 
sure that the glue has been applied properly. 

To do so, hold the support at an angle to a strong 
light and look at the dried surface. It may have an 
overall sparkle, but it should not show any shiny, 
reflecting spots—these indicate that you've 
applied the glue too thickly. Remove the shiny 
spots by wiping them with a rag dampened in 
warm water. You can also detect insufficient cov- 
erage by holding the support up in front of a 
strong light. Pinholes indicate that a second, thin 
coat of size is needed. 

You can store leftover glue in a clean, covered 
glass jar in a refrigerator, but not for long periods. 
It will decompose after about two weeks; believe 
me, its odor becomes stunningly unpleasant, and 
it must be discarded. 

Glue that has cooled will gel. In most 
instances it is necessary to melt the gel by gentle 
heating in order to use it again—but be careful 
not to let it boil, or to heat it for too long. 
Reheating will drive off some of the water and 
increase the strength of the glue, so add a little 
hot water to the solution to return it to its proper 
concentration. Softly gelled glue can be applied 
to fabric without reheating it by using the edge 
of a large spatula to spread the size thinly over the 
support. Be sure to use enough pressure to force 
the gel into the weave, and be sure to scrape the 
excess glue off the support’s surface; you do not 
want a separate, distinct coating of glue. 

A thin film of hide glue will gradually harden 
from its gelled state as the balance of the water 
evaporates. As noted, however, it is hygroscopic 
and will continue to absorb and expel atmo- 
spheric moisture. In the past it was recommended 
that the film be further cured and made some- 
what more moisture-resistant by lightly spraying 
the support with a weak solution of formaldehyde 
in water. However, please heed the following 
warning about this material. * Caution: 
Formaldehyde is a possible carcinogen. 

Do NOT use it. 


BOX 3.1. HOW TO MAKE HIDE GLUE TO SIZE A SUPPORT 


MATERIALS 
= Dry hide glue. swollen; three hours should be enough. Stir the 
= Cold tap water. mixture occasionally to keep it from sticking 
= Double boiler (preferred) or clean metal container. together in a lump. 


# Electric hot plate with a rheostat so the temperature 3. Put water in the bottom pot of the double boiler; 
can be controlled, and a metal cover over the the hot water will melt the swollen glue mixture in 
heating element to lessen the danger of fire. the top pot and insulate it from direct application 

# Wooden spoon or stick for stirring. of heat. 

. Heat the mixture gently on the hot plate. Do not 
METHOD allow it to boil, because glue that boils loses its 

1, Place about 1 part by volume powdered glue into 10 adhesiveness and must be discarded. Remove 

parts cold tap water in the top of the double boiler. it from the heat when it has melted completely, 

2. Soak the glue until it has absorbed water and and use it while it’s hot. 


Figure 3.1. Equipment and materials for hide glue. 
Clockwise, top to bottom: double boiler; hot plate 
with rheostat; large brush; wooden spoon; dry hide 


glue in powder and sheet forms. 
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Hide Glue Size for Paper 


BOX 3.2. HOW TO APPLY HIDE Some papers made specifically for aqueous painting 
GLUE TO A STRETCHED FABRIC techniques need no further surface preparation. 
Papers that are not presized can be impregnated 
MATERIALS with a weak solution of hide glue. (See Box 3.4.) 
® Hot hide glue, prepared as described in Box 3.1. 
= Fabriestretchediowaichassis. Hide Glue for Mounting Fabric on a Panel 
= Housepainter’s brush. To prepare hide glue for the mounting technique 
= Blunt knife or stiff paper card. described in chapter 2, combine about 3 parts 
by volume of dry glue with 10 parts cold water; 
METHOD then soak and heat as usual. 


1. Be sure the fabric is clean and not too tightly 
stretched. 
. Brush the warm glue onto the fabric. Begin 
in the center and work toward the edges. 


Apply the glue thinly and uniformly so that BOX 3.3. HOW TO APPLY HIDE 


it appears to sink into the weave. Brush the GLUE TO A PANEL 


size onto the edges of the support and around 
to the back of the chassis. This will glue the 
fabric down to the back of the bars and keep 


MATERIALS 


= Hot hide glue, prepared as described in Box 3.1. 


frayed edges from raveling. = Panel. 


. Asingle coat of glue may leave a number of = Sandpaper. 


pinholes through which subsequent applica- m Rags. 


tions of paint can seep. You can apply a second, = Denatured ethy! alcohol or odorless mineral 


very thin coat of size when the first is dry. 
. If the fabric sticks to the front of the stretchers, 
release it by running a blunt knife or stiff card 


spirits. 


METHOD 


along the back of the support, between the 1. Dust the panel; bevel its edges. If the surface 


bars and the fabric. (See Figure 3.2.) 


is oily or waxy, wipe it off with a rag damp- 


. Allow the size to dry naturally. Do not force ened in denatured ethyl alcohol (rubbing 


it to dry by applying heat, direct sunlight, alcohol—7o% denatured ethyl alcohol—will 


or forced air. The glue is so strong that forced do) and allow it to dry. You could also use 


drying might result in a warped chassis or odorless mineral spirits for this step. This 


broken stretcher bar corners. preparatory stage is important; otherwise 
the glue won't stick properly. * Caution: 


Alcohol is a toxic health and fire hazard. 


The vapors can make you lightheaded, 


and ingestion of denatured alcohol can be 
fatal. When using it or odorless mineral 
spirits, make sure that your workspace has 


proper ventilation, and keep these mate- 


rials away from sparks or flame. 
. Apply the size thinly, as to a stretched fabric. 
The edges and back should also be covered; 


Figure a2 Slipping a card between the back this will retard moisture penetration and 


of the stretched and sized fabric to release the equalize shrinkage and stress on both faces 


stretcher bars. of the panel. 
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BOX 3.4. HOW TO MAKE HIDE 
GLUE TO SIZE PAPER 


MATERIALS 

® Dry hide glue. 

= Cold tap water. 

= Warm water. 

® Double boiler. 

= Electric hot plate with a rheostat so that the 
temperature can be controlled, and a metal 
cover over the heating element to lessen the 
danger of fire. 

® Tub or tray large enough to hold the paper. 

w Large sheet of glass. 


METHOD 

. Put 1 part dry glue into 10 parts cold water 
in the top of the double boiler, and soak and 
heat as described in Box 3.1. 

. When the solution has formed, stir it into 
30 additional parts of warm water. The final 
proportion is 1 part glue to 4o parts water, 
by volume. 

. Put the weak glue solution in a tub or tray 
large enough to hold the paper. 

. Immerse the paper in the glue—several sheets 
can be done at once, but to be sure each sheet 
is fully saturated, immerse them one at a 
time—and soak for several hours. 

. Remove each sheet and drain off the excess 
glue. Lay the sheets flat on the large sheet 
of glass—they should not overlap—and leave 
them until they dry. it is important that the 
paper be allowed to dry naturally at room 


temperature. Do not force it to dry with heat 


lamps, heaters, or sunlight. 


Other Size Materials 
Hide glue is the traditional size material, but it 
poses definite physical dangers to a painting under 
certain circumstances. Other adhesives can be sub- 
stituted for hide glue to make a protective size. 
Most of them are easier to prepare and use. Some 
are safer from the standpoint of physical stability, 


and are not subject to organic decomposition. 


However, many are more expensive. 

If you choose an alternative, be aware of the 
principle of reversibility. It is sometimes preferable 
for a film-forming material such as a size or var- 
nish to be reversible—that is, to be easily remov- 
able by dissolving it with its original diluent. 
Some sizes are resistant to removal. 


Reversible Sizes 
These reversible sizes are easily removed when 
redissolved in their diluents. They all provide a 
measure of protection for the support and will 
reduce its absorbency. A few shrink (size) a 
stretched fabric as they dry. Some can be used 
on a fabric or paper to which oil paints will 
be applied. Some may pose stresses similar to 


those of hide glue. 


Gelatin 
Powdered gelatin is a refined relative of hide glue, 
prepared from the same source. It can be purchased 
through scientific supply houses. Edible gelatin, 
found in supermarkets, can also be used. Gelatin 
yellows with aging; its stress characteristics are sim- 
ilar to those of hide glue (being of the same com- 
position but weaker); and, when dry, it is attractive 
to molds and insects. The formulas for making, 
using, and storing a gelatin size are approximately 
the same as for hide glue. 


Starch 
Vegetable flours such as those derived from rice 
and wheat can be used to make weak glues. 
They are adequate but inconsistently effective sizes. 
They lose their adhesiveness after a long period, 
can decompose in storage, and are susceptible 
to molds and insects. 

To make a size with wheat flour, mix 1 part 
by volume of the flour into 2 to 3 parts cold 
water and blend into a smooth paste. Stir this 
paste into 3 parts boiling water slowly enough to 
avoid forming lumps. Allow the mixture to cool. 

For brushing onto a support, thin 1 part of 
the starch glue with 5 to 10 parts cold water— 
or enough water to make the solution very thin. 
This size does not have to be heated, but it should 
be made fresh each time. 
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Methyl Cellulose 
This is a methyl ether of cellulose, the basic con- 
stituent of plants. It comes in the form of a flaky, 
somewhat spongy white powder, and you can dis- 
solve it in cold water to make glue. It need not be 
heated to dissolve and remains liquid when cool. 
Prepared methyl cellulose glue does not readily 
decompose in storage (but I recommend using it 
within two weeks of preparation), and is not as 
attractive as the other materials to insects and 
molds. (See List of Suppliers for sources of methyl 
cellulose.) Methyl cellulose powder has a shelf life 
of about one year, after which time its adhesive 
power diminishes. The prepared glue will have a 
longer life if it is made with distilled water. 

To make a methyl cellulose size, add 24 parts 
cold water to 1 part of the powder. Mix and stir 
into a smooth syrup. Thin 1 part of the syrup 
with 10 to 20 parts cold water to make the size. 


Acrylic Solutions 

Gelatin, starch, and methyl cellulose are all hygro- 
scopic to some degree; acrylic resins are not. 
Polymerized acrylic resins (see chapter 4) are dis- 
solved in a solvent to produce syrupy solutions. 
You can use Golden Artist Colors’ MSA/UVLS 
actylic solution varnish or Liquitex’s Soluvar for 
this purpose; both are acrylic solution varnishes. 

Thin the solution for brush application by 
adding about 5 to 10 parts by volume of solvent 
(mineral spirits) to 1 part acrylic resin solution. 
The fabric should be tightly stretched. Do not 
heat the solution. * Caution: The solvents used 
in acrylic solutions can be health and fire haz- 
ards. Do not use them near an open flame, and 
do not spray them. 


Irreversible Sizes 
These materials are not easily removed by their 
original diluents after they've dried; stronger sol- 
vents must be used. They protect the support and 
reduce its absorbency, but do not shrink the fabric. 
They are very effective substitutes for hide glue. 


Acrylic Dispersions 
Polymerized acrylic resins are dispersed in water by 
electrochemical means. You can use them as a pro- 
tective sealer; buy them wherever acrylic dispersion 
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paints (under various proprietary names) are sold. 
Use the “matte medium” variety for this purpose. 
Mix about 2 parts water and 1 part medium 
and apply the mixture with a brush. The fabric 
support should be tightly stretched, and the size 
should not be heated. A reminder: Acrylic disper- 
sions are 50 percent water as commercially pre- 
pared; thinning with water to the degree 
described above will disperse the resin further, to 
the point where perhaps two or three coats of the 
material will be required to make a good size. 
The size remains liquid and does not 
decompose in storage. Store it in a tightly covered 
plastic container to prevent evaporation, and 
avoid freezing it. Metal containers will rust. 
* Caution: Acrylic dispersions are considered 
relatively safe to use, but sometimes the vapors 
can produce an allergic reaction. Use all synthetic 
polymer dispersions with adequate ventilation— 
at least ten complete air changes in the room 
per hour. Check the container for the product's 
health labeling conformance to ASTM D4236 
or consult any toxicologist, and follow label 


instructions. 


Polyvinyl Acetate Dispersions 
Polymerized vinyl acetate (PVA) resin, finely 
dispersed in water, is readily recognized as the 
common white glue used for paper and wood. 
Some PVAs are said to yellow on exposure to 
ultraviolet light, but “archival” PVAs reportedly 
do not yellow. When exposed to water, PVA 
dispersion films cloud—turn from translucent 
to nearly opaque white—but do not lose their 
film properties. 

Mix 5 to 10 parts water with 1 part PVA 
and apply to the support with a brush. The size 
should not be heated. It will not decompose in 
storage, nor does it attract insects or molds. Store 
the size in plastic containers and avoid freezing it. 

There are now on the market prepared PVA 
sizes made specifically for this use that do not 
have to be diluted. Gamblin Artists Colors makes 
one such PVA size, and Golden’s GAC 100, an 
acrylic dispersion medium, can also be used for 
this purpose. 

Note: As | have already suggested, neither the 
PVAs nor the acrylic dispersions form perfectly 


continuous films when diluted for application as a 
size. They are apt to be full of pinholes, so at least 
two thin coats are recommended. 


GROUNDS 
The next intermediate layer between a support 
and subsequent films is a ground, sometimes also 
called a primer. A ground is unnecessary for some 
painting techniques. In transparent watercolor, 
for example, the white paper is both support and 
ground. Sometimes the artist’s aims are better real- 
ized when the paint is applied directly to an 
unprimed support. An example of this is the effect 
obtained when diluted acrylic dispersion paint is 
used to stain raw cotton duck. Whether to use a 
ground is often an aesthetic question, but it is 
important to be aware of the technical considera- 
tions. The yellowing of the cotton duck, for 
instance, will quickly change the picture’s original 
color balance. (Morris Louis’s paintings showed this 
change within their first ten years of aging.) 

Most supports are unevenly absorbent, even 
if they have been correctly sized. It is difficult to 
predict the results of a paint film laid on an 
unevenly absorbent surface. The loaded brush 
may not respond to your touch; it may skip and 
drag across the support in an uncontrolled way, 
or the paint film may show areas of glossiness or 
dullness that you did not intend. A ground will 
ensure that a particular kind of paint will perform 
with reasonable predictability. 

A ground is also a structural element, a key 
for the paint films—a toothy coating for the paint 
to grip—and a definite layer between the support 
and the paint. If the support should deteriorate, 
a paint film somewhat isolated by a ground layer 
can be stabilized more easily. Without a ground, 
conservation treatment is much more difficult. 

Perhaps most important is the color of the 
ground and its effect on the color of the painting. 
Many paint films, particularly those in an oil 
vehicle, grow more transparent as they age, or are 
intended to be transparent or translucent in the 
first place. If the ground is white, the hues in the 
painting will retain their relative value relation- 
ships and may even grow more intense as the 
paint film becomes transparent. If the support is 


unprimed or the ground itself is pigmented and 
dark, the transparency of the paint film will lower 
and alter the picture’s color system. 

In summary, grounds should meet these 
requirements: 

e The ground should be white. A middle-tone 
wash of color can be applied over the dried 
ground to reduce its brilliance, but the 
ground itself should not be tinted. 

e The ground should have a tooth. A toothy 
surface can be obtained by slightly “under- 
binding” the ground—using less binder 
than would be used for making a normal 
paint film—so that pigment particles project 
above the binder film. You can also create 
a toothy surface by using pigment particles 
of varying sizes. 

e A ground should be somewhat absorbent. 

e A ground should be an even and thinly 
applied coating, without pinholes or other 
application defects that leave areas of the 
support uncovered. 

e When applied to a flexible support, the 
ground should not be too much affected 
by the continuous movement (expansion 
and contraction) of the support. Brittle 
grounds such as glue gesso need rigid sup- 
ports, and increasingly rigid grounds such 
as an oil ground should probably be applied 
to flexible supports on a panel stretcher. 


Grounds for Flexible Supports 
Several types of primers meet the requirements 
for a ground applied to flexible supports. They are 
divided into two principal categories: oil grounds 
and acrylic dispersion grounds. 


Oil Grounds 

The traditional ground for oil painting is called 
an oil ground. Although ingredients for oil grounds 
have been altered in present-day commercial for- 
mulas, the basic constituents of the original mate- 
rial are lead white pigment and linseed oil. 

Applying an oil ground is simple, though 
youll have to practice a bit to get a thin, uniform 
coating. The resulting surface is unique in its tex- 
ture, look, and effect on a painting. 
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Lead White in Oil 
Lead white (basic carbonate of lead) is one of the 
earliest pigments and was, until the middle of the 
nineteenth century, the only white pigment that 
would remain opaque when mixed with an oil. 
Its virtues are that it is dense and fairly opaque; it 
forms tough, relatively flexible films in linseed oil; 
and it uses very little oil when mixed into a coating 
material, thus satisfying the requirement that an oil 
ground be lean, or underbound. It should be noted 
here that modern lead whites are quite pure com- 
pared to older versions of the pigment, which usu- 
ally were impure and contained a proportion of 
lead monoxide, also known as litharge, which 
caused the paints to dry faster. Litharge is the result 
of gently heating basic carbonate of lead, and is a 
classic “drier”; its presence in an oil paint is where 
lead white got its reputation as a “good drier.” 
(Heating lead white pigment can also turn it 
yellow, giving us the ancient lead yellow known as 
massicot.) In fact, today’s lead white oil paints dry 
no faster than most any other oil paints—unless 
the paintmaker adds a drier. 

Lead white has several faults, the most serious 
of which is that it is toxic when ingested, 
absorbed through breaks in the skin, or inhaled. 
It also can turn dark when exposed to sulfide pig- 
ments or hydrogen sulfide in the atmosphere. 
And its films in oil, which become transparent 
with age, also grow progressively rigid—a fault 
more of the oil than the pigment. 

The harmful aspects of lead white can be 
avoided by good hygiene, sensible and cautious 
work habits, and protective equipment. The dark- 
ening effect is reduced to a negligible level when 
the pigment is properly encased in a binder like 
linseed oil—and lead white is not used with 
binders other than those that thoroughly encase it. 

Artists who wish to use lead-in-oil grounds 
can purchase an artists’ white lead oil paint that 
has been specially formulated for use in under- 
painting or as a ground (Winsor & Newton sells 
one called Foundation White). 


Other Pigments and Oils for Grounds 
Titanium white, zinc white, and titanium-and-zine 
combinations are pigment mixtures commercial 
manufacturers use in making oil grounds that are 
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sold ready to apply. (See Box 3.5.) Some of these 
pigments have considerable advantage over lead 
white: They are whiter, do not change hue or value 
when kept in the dark, and are nontoxic. In linseed 
oil, however, these pigments form less durable 
paint films. Poppyseed oil, safflower oil, or other 
nonyellowing drying oils, combined with driers 
and solvents, are used as the vehicles in these com- 
mercial preparations. The products are useful as 
both paints and grounds, with this caveat: White 
oil paints made with a combination of titanium 
dioxide and zinc oxide are more brittle than those 
made with titanium oxide alone. The addition of 
zinc oxide pigment to a titanium, in order to make 
the titanium whiter, seems to be the culprit. 

A pigmented, oil-modified alkyd resin is now 
widely available as a prepared ground; Winsor & 
Newton, Gamblin Artists Colors, and Daniel 
Smith are among the manufacturers of such prod- 
ucts, These primers can be thinned with mineral 
spirits and can be applied in the same way as the 
lead white ground. Alkyd grounds are potentially 
significant improvements over traditional oil 
grounds: The binder yellows as much as the lin- 
seed oil binder, but the dried vehicle is somewhat 
more flexible than straight linseed oil, and the 
drying time is shorter. However, an alkyd ground 
should be used only under alkyd or oil paints, not 
under water-thinned paints. 


Acrylic Dispersion Grounds 
Synthetic dispersion grounds are a mixture of white 
pigment (usually a titanium-zinc combination), 
barium sulfate pigment (or chalk, mica, silica, or 
marble dust—inert fillers of varying particle sizes, 
all used to give the mixture tooth), and the acrylic 
resin dispersed in water. Manufacturers of acrylic 
dispersion grounds call them “gesso,” although they 
are not: They neither contain the same ingredients 
nor show the surface qualities of a true gesso. True 
gessoes contain chalk, pigment, and hide glue and 
are much more absorbent and harder than acrylic 
dispersion grounds. (They are discussed further on 
pages 62-67.) Some manufacturers have argued 
that since “gesso” has entered the language as a 
description of these dispersion grounds, it is rea- 
sonable to use the term. J disagree. Traditional 
gesso is still used, and artists are confused enough 


BOX 3.5. HOW TO APPLY AN OIL GROUND TO A FABRIC SUPPORT 


MATERIALS 

= Barrier cream for your hands. Barricaide, made by 
the Mentholatum Company, is one brand; Daniel 
Smith and other manufacturers like Winsor & 
Newton sell similar products. 

= Stretched and sized but unprimed fabric. 

w Stiff bristle brush. 

= Palette knife or spatula. 

= Mineral spirits or odorless mineral spirits (the latter 
is less toxic). 

= Lead white in oil paste: a tubed or canned lead white 
in linseed oil. Use other white oil or alkyd paints only if 
they are made specifically to be employed as grounds. 
Using a manufactured paste or modified tube paint 
will prove to be expensive; your consolation is that 
there is no real substitute for an oil ground. 

= Container for mixing the primer; it should be large 
enough to store leftover primer. 

= Plastic wrap to cover the leftover primer. 

= Fine sandpaper and dust mask if fabric has a 


heavy weave. 


METHOD 

. Be sure the fabric is well stretched and sized; 
the sizing should be allowed to dry for 24 hours 
before you apply the ground. Remove any surface 
dust or dirt. 

. Apply a barrier cream on your hands and arms 
if you’re using large quantities of primer. The thin- 
ners, either type of mineral spirits, can be allergenic 
agents or otherwise harmful when put in contact 
with skin. Observe label precautions about han- 
dling lead white and the solvents. 

. Put enough paste for two coats of ground into 
the container. The amount depends on how many 
supports are being primed and how large they are. 

. Thin the paste to a smooth, brushable consistency 
by adding some thinner a bit at a time. Some writers 
have compared the proper consistency to that of 
whipped cream—the paste should stand in peaks. 

. Use the bristle brush to apply the primer to the 
support. Do a small area at a time, and work the 
primer thoroughly into the weave of the fabric. 
Cover the entire front of the support, and coat the 


edges where the fabric turns over the chassis. 
This will prevent oi! paint from seeping into the 
support; paint that bleeds over the edges of the 
painting can make the support brittle even when 
it is well sized. It is not necessary to prime the 
fabric on the back of the bars. 


. When the support is covered, use the knife or 


spatula to scrape off the excess primer. This should 
be done before the primer has a chance to set up, 
and should leave a very thin, even coating. Avoid 
leaving marks from the stretcher bars by using your 
fingers to push the fabric gently away from the 
bars. Discard the scraped-off primer. 


. Store remaining primer in its container. Pack it 


down and press the plastic wrap over the surface 
to exclude air. 


. Wash your hands and forearms thoroughly using 


a scrub brush. 


. Put the support in a dry, well-lit room for a few 


days. Drying will take anywhere from 4 days to 2 
weeks; humid conditions and low temperatures 


will retard drying. 


. Asingle coat of primer is desirable if the support 


is thin or has a fine weave. Double priming is rec- 
ommended for heavier weaves, or to obscure the 
weave. When the first coat is dry, apply a second 
coat in the same way as described above. To remove 
any raised nap or fuzz, lightly sand the support 
with fine sandpaper before giving it the second 
coat. * Caution: The dust raised by sanding 
contains lead white pigment, which is toxic. 
Wear a dust mask. When you are finished, clean 
up the area with a damp rag; do NOT sweep 


or vacuum lead white dust. Store the rag in 


a sealed plastic bag for later disposal at your 


hazardous-waste drop-off site. 


. The double-primed support should be left to dry for 


about 2 weeks. Some writers suggest a curing time 
of 6 to 12 months before an oil-primed support is 
used. During this time, lead white grounds may 
darken or yellow if stored in a dark or humid place. 
The effect is reversible: Expose the primed support 
to sunlight in a warm, dry room for a few days, and 
it will be bleached to its former whiteness. 
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about the terminology of their materials; why add 
to the confusion? Call them primers or grounds. 

There are some problems with the acrylic dis- 
persion grounds. In the first place, they contain, 
in addition to the solids, about 50 percent water. 
This means that about four coats are required to 
prime a support, as opposed to the two coats nor- 
mally recommended for oil grounds. Second, 
although acrylic dispersion grounds dry to the 
touch overnight, their water content can take up 
to thirty days to evaporate completely—and per- 
haps a year to fully dry, depending on environ- 
mental conditions. In the meantime the water 
content may dissolve organic materials in the sup- 
port, whether it’s a textile or a panel. This organic 
material can migrate up through the drying 
primer and discolor it, a phenomenon docu- 
mented by Golden Artist Colors; it is called 
Support Induced Discoloration, or SID. To avoid 
this defect it is therefore necessary to isolate the 
support from the ground; the usual recommenda- 
tion is to apply a hard acrylic dispersion medium 
like Golden’s GAC 100 or GAC 700 as a size 
(PVA sizes are too soft to use in this instance). 

These grounds are brilliant white, very adhe- 
sive, and retain flexibility and toughness as they 
age. They may be applied to most permanent 
supports—provided the support is not oily or 
greasy—both flexible and rigid, and are used as 
a foundation for a wide variety of mediums. 
They should not be applied over a hide glue size, 
but the support should be isolated from the 
ground with a hard acrylic dispersion medium, 
as described above. Application and cleanup are 
easy and convenient because water is the diluent. 
(See Box 3.6.) 

Although the acrylic dispersion primers work 
well with most mediums, their physical properties 
may preclude their use under oil paints on flexible 
supports. Oil paint films grow increasingly rigid 
and brittle with age, whereas acrylic dispersion 
films remain pliant and flexible. Over time, the 
increasingly different degrees of flexibility may 
cause the oil paint to separate from the ground. 
Therefore, it is advisable to avoid using acrylic 
primer under large oil paintings on fabric sup- 
ports. For paintings more than 2.4 m’ (3 square 
feet) in area, use an oil ground. Of course, it is 
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BOX 3.6. HOW TO APPLY ACRYLIC 


DISPERSION PRIMER 


MATERIALS 
8 Tightly stretched, unprimed support. Isolate the 


support with a size of hard acrylic dispersion 
medium, as discussed in the text. 


# Any good brand of acrylic dispersion primer, 


usually labeled “acrylic gesso.” Do not buy this 
material by price: A $10.00 gallon can of this 
kind of primer will contain inferior ingredients, 
compared to the $40.00 gallon variety. Cheap 
acrylic primers can yellow or crack. Do not use 
latex housepaint as a substitute, either; it is not 
designed to last as long as an artist’s primer, 


and will contain cheap ingredients as well. 


= Housepainter’s brush, 5 to 7.5 cm (2 to 3 inches) 


wide. 


= Water. 
= Sandpaper. 


METHOD 


. Use the primer as it comes from the container, 


or thin it slightly with water; do not add more 
than about a tablespoon of water per quart 

of primer. Overthinned primer may powder off 
the support. 


. Brush on the primer, beginning at the center 


of the support and working toward the edges. 
Coat the edges where the fabric turns over the 
chassis. Brush in all directions and finish by 
smoothing the surface with parallel brush- 
strokes. Allow the priming to dry overnight. 


. Lightly sand the surface if you wish, after 


waiting overnight. A second coat can be 
applied, but do not thin the primer. Allow 
the second coat to dry overnight and repeat 
this step twice more for a total of four coats. 


. Cleanup is easy. Wash the tools and equip- 


ment in warm, soapy water. Do not allow the 
primer to dry on the tools—the acrylic disper- 
sion is insoluble in water once it dries. If this 
should happen, paint removers available from 
some artists’ materials companies can dissolve 
the dried primer. 


possible to circumvent this problem by painting 
on a rigid support, on fabric mounted on a rigid 
substrate, or on a panel stretcher. 

As an acrylic dispersion ground dries, the 
fabric can shrink a little, so the support should be 
stretched firmly, but not too tightly. The primer, 
properly applied, is impervious to oil paint. 

Some brands of acrylic dispersion primer 
appear to sink into and conform to the weave 
of the textile—much more so than an oil primer. 
This effect can be countered by applying the 
ground, unthinned, with a large spatula or a 
rubber squeegee (like the kind used by window 
washers). The primer will be forced into the 
weave but removed from the top of each thread. 
Several coats will produce a smoother surface. 

At least four coats of ground should be applied 
with a brush, with each coat applied at right 
angles to the layer beneath, to produce a proper 
surface. Some commercial acrylic dispersion 
grounds are harder and less absorbent than an oil 
ground. A light sanding of the final coat will 
roughen the surface to give it some tooth. 

* Caution: Do not inhale the sanding dust. 

Although acrylic dispersion primers can be 
used on most durable supports, the support must 
be free of oily or greasy films. For this reason, 
acrylic grounds should not be applied over old oil 
paintings in an attempt to salvage and reuse the 
support. There is always the chance that the 
ground will not adhere and will later separate 
from the old painting. * Caution: It is unlikely 
that acrylic dispersion primers (and paints) are 
significantly dangerous, but using them under 
certain conditions—in an overheated and unven- 
tilated room, for instance—can be annoying. 
Some dispersions give off an ammonia odor; this 
should not be inhaled. Use both the primers and 
the paints with plenty of ventilation, and read 
cautionary labels carefully: All artists’ materials 
must now be in conformance with the labeling 
requirements of ASTM D4236. In general, exer- 
cise normal caution when handling the materials, 
and wash up thoroughly. 


Grounds for Rigid Supports 
The grounds described above can be applied to 


rigid supports as well as to flexible ones. The sur- 
faces of these grounds, however, tend to be slicker 
and less absorbent on rigid substrates. A ground 
perfectly suited for rigid supports is made from a 
combination of chalk, pigment, and hide glue. 
This is the traditional glue gesso; the word “gesso” 
is Italian for gypsum, or plaster. 

Gesso grounds are smooth, hard, and white. 
They do not yellow with age and are quite absorbent. 
They are suitable for a wide variety of oil- and 
water-based mediums, as long as the absorbency 
of the surface is adjusted for the type of paint. 
Because they are hard and brittle, gesso grounds 
should be applied only to rigid supports such as the 
hardboards. They can also be applied to fabrics or 
papers that have been mounted on a rigid support. 

The recipes for gesso vary in measurements 
and proportions. Some call for equal parts of 
chalk and pigment, while others reduce the 
amount of pigment. Some require that the glue 
be fairly strong, while others recommend a weak 
glue. The chalk provides bulk, and the pigment 
provides opacity and whiteness. 

Glue strength is important. A weak glue may 
not bind the chalk and can produce a ground that 
is soft and crumbly. A glue that is too strong will 
make a ground that is too hard or that cracks 
when it has dried. These defects become apparent 
as soon as the gesso dries. Observe the effects of 
the recipes and make adjustments accordingly, 
and remember that the source and age of the hide 
glue can affect its performance. 

The grade of the chalk is also important. 

All chalk is composed of calcium carbonate, 
derived from natural deposits of limestone or 
dolomite, with textures ranging from fine to 
coarse. Common whiting, found in hardware 

or paint supply stores, may be too coarse to make 
a smooth gesso. Grades labeled “gilder’s whiting” 
or “Paris white” are smoother, finer-grained 
varieties. Artificial chalk, also called precipitated 
chalk, is the smoothest of the available chalks 

— it consists of very small, uniform particles 

of calcium carbonate made in a laboratory. 
Precipitated chalk is less dense than natural 
chalk, so less is needed in the following recipes. 
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Glue Chalk Gesso 

There are three ways to prepare this gesso; the 
methods differ from one another only in the way 
the glue is combined with the filler. (See Box 3.7.) 
Because it is vital to avoid forming bubbles when 
mixing the chalk and glue, you may prefer the first 
method to the second or third. The slow and labo- 
rious nature of the first technique seems to reduce 
bubbling. In the second and third approaches, you 
will be tempted to hurry and pour the glue in too 
quickly. If there are bubbles in the gesso when it 
is applied, pinholes or tiny pits will appear in the 
drying surface as the bubbles burst. You cannot 
remove these pits easily, nor can subsequent coats 
of gesso easily cover them up. They will show 
through thin coats of paint as dark specks. 
* Caution: Avoid breathing the chalk or pig- 
ment dusts. Neither the pigment nor the chalk 
is a significant hazard, but inhaling any dust can 
be irritating to the lungs and a possible source 
of chronic health problems. Wear a dust mask. 

The procedure for applying gesso to either 
a rigid support or to a mounted fabric is simple. 
(See Box 3.8). Because the results may be some- 
what disappointing at first, the best way to learn 
about gesso and its application is through experi- 
ence. Make and use it a few times, then note 
the outcome. Keep the following tips in mind as 
you proceed: 

e The pigment and chalk portion of the gesso 
has a tendency to settle to the bottom of 
the pot. It is necessary to stir the mixture 
from time to time as you are applying it 
to keep the pigment and chalk in suspension 
in the glue. 

e | have tried this method of getting a smooth 
mixture and removing any bubbles from a 
hastily made gesso, and it works well: Make 
the gesso and let it slowly cool and sit still 
until it gels. Then, reheat it slowly without 
stirring until it is hot again. While it is 
reheating, put a paper towel completely over 
the surface of the gesso, which attracts any 
bubbles that rise to the surface. When the 
gesso is ready, remove the paper towel and 
discard it, and gently stir the mixture. 

e If the gesso cools during application, you can 
return the pot to the hot plate to warm it. 
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BOX 3.7. HOW TO MAKE GLUE 
CHALK GESSO 


MATERIALS 

® Titanium white pigment or zinc oxide pigment 
(sold in powder form). 

= Natural or precipitated chalk. 

® Container for mixing pigment and chalk. 

= Separate container for mixing and heating 
the glue. 

= Dry hide glue. 

= Water (tap is fine). 

= Graduated quart or liter measure. 

= Double boiler. 

= Hot plate with rheostat and covered heating 
element. 

= Fine-mesh kitchen strainer. 

= Wooden spoon. 

= Fine cheesecloth. 


METHOD A: ADDING THE FILLER 
TO THE GLUE 

1. Mix the filler—that is, the chalk and pig- 
ment—in a container. Avoid raising dust and 
inhaling it during this operation. The propor- 
tions of chalk to pigment can vary, though 
generally only a little pigment is needed. 
Try using 4 parts chalk and 1 part pigment, 
by volume. However it is mixed, the total 
volume of the filler should be equal to that 
of the glue solution. That is, for every 1 part 
of glue, make 1 part filler. If you are using 
a coarse natural chalk, increase the volume 
of the filler to about 1'/: times that of the glue. 
In this case, the filler-to-glue ratio is 3 to 2 
(Figure 3.3). 

2. In a separate container, add 2 parts by volume 
of the dry glue to 10 parts cold water. Allow 
the mixture to soak 3 hours (or overnight), and 
heat it gently in the top of the double boiler 
until the glue dissolves. Remember not to let it 
boil, or it will lose its adhesiveness. Remove 
the glue from the heat, but keep it warm. 

. Slowly sprinkle the filler through the strainer 


Ww 


into the warm glue. To prevent the formation 
of air bubbles, add small amounts at a time. 


As the filler absorbs the glue it will sink to the 
bottom of the pot. 

4. After all the filler has been added, gently stir 
the mixture with the wooden spoon. Avoid vig- 
orous agitation or rapid stirring, both of which 
can cause air bubbles. The color and texture 
of the gesso should be like that of light cream. 

. If the gesso has coarse particles or bits of un- 


vi 


dissolved glue floating on the surface, strain 
it through the cheesecloth before using it. 


METHOD B: ADDING THE GLUE 
TO) TRIES BIEBER 
1. Follow Steps 1 and 2 of Method A. Then place 
the container of filler in a hot water bath. Add a 
smal! amount of glue to the filler—enough to 
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make a thick paste. Mix the paste with the 
wooden spoon until it is smooth and free of 
lumps. This may remind you of making a flour- 
based gravy. 


. Slowly add the rest of the glue in a thin, intermit- 


tent stream while gently stirring with the spoon. 


. Strain if gritty. 


METHOD C: ADDING WATER TO 
THE DRY GLUE AND FILLER 


. Mix dry glue and the filler materials, in the cor- 


rect proportions, in a large container. Pour in very 
hot but not boiling water, and slowly stir and mix 
until all lumps have dispersed and the glue has 
dissolved. This is just what you would do with a 


commercially prepared glue gesso. 
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Figure 3.3. Filler-to-glue combinations for glue. 
Top: 1:1 proportion of filler to glue, with filler con- 
sisting of 4 parts chalk to 1 part pigment. 


Bottom: 3:2 proportion of filler to glue, if coarse 
natural chalk is used. Proportion of chalk to pigment 
remains 4:1. 
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Continuous heating, however, will evaporate 
water from the mixture and make it too thick 
to apply easily. If the gesso thickens, add a 
little warm water. Do not add more glue. 

© Leftover gesso can be stored in a cool place 
and will keep for about two weeks. Cool 
gesso will gel; to use it, gently reheat on 
a hot plate. If it is too thick, add a little 
warm water. 

® Tiy this: Make the gesso in an old deep-fat 
fryer or electric slow-cooker pot that has a 
rheostatically controlled heating element. 
Allow the gesso mixture to cool. Cover it 
with a cloth and a board, and store it 
overnight. This procedure may prevent 
gelling, and will allow any bubbles to rise out 
of the mixture. The next morning, your gesso 
should be perfectly smooth, and may be 
creamy and ready to apply as is. If there is 
any grit on the surface, remove it by gently 
drawing the cloth across its surface. 

e The finished surface of dried gesso should 
be somewhat soft, but not so soft that it can 
be easily scratched by your fingernail. If it 
can be easily scratched, or too easily sanded, 
there is not enough glue in the mixture; you 
will have to dissolve more glue into your 
gesso. If sanding it is difficult, then there is 
too much glue in the mixture. Dilute your 
stock of prepared gesso with warm water 
mixed with a bit of chalk. It’s a good idea 
to test the strength of the gesso on a piece of 
scrap wood before applying it to a panel. 

e If the panel is correctly braced, the coating 
on the back can be eliminated. If the panel is 
not braced, you can be a bit frugal with 
the gesso by substituting an X-shaped coating 
for a full layer (see Figure 3.4). 


The finished gesso ground is very absorbent. 
Absorbency is required for some painting tech- 
niques (such as egg tempera) but should be 
adjusted for others (such as oil paint) by applying 
a size. The size can be made of a very thin glue 
solution, or a dilute varnish resin, acrylic disper- 
sion, or acrylic solution. When the size is colored 
with pigment or paint to tint the ground to a 
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Figure 3.4. You can paint a large X-shape on the rear of a 
small panel instead of bracing it. For each layer of gesso 
on the front, add another layer to the X on the back. 


middle tone, it is sometimes called an impri- 
matura, or “veil.” An imprimatura can be applied 
to any kind of ground, not just gesso. 

To make a size for the gesso ground, dilute 
1 part by volume of the chosen material with 2 
to 3 parts of its diluent. Brush it onto the ground 
in liberal amounts and, before it has a chance to 
dry, wipe it off with a soft cloth. This will pro- 
duce a thin, continuous film that will not inter- 
fere with the mechanical bond between the paint 
and the ground. If you wish, you can add color 
to the veil before applying it to the support. 


Gesso and Oil Emulsion Grounds 
Emulsions of gesso and linseed oil are sometimes 
called half-chalk grounds, and are occasionally 
suggested for artists who want to combine the 
virtues of the oil ground (toughness and flexibility) 
with those of the gesso ground (whiteness and 
absorbency). If it is correctly made, a half-chalk 
ground may be flexible enough to survive the con- 
tinual movement of a fabric support. (See Box 3.9.) 


BOX 3.8. HOW TO APPLY GESSO TO A SUPPORT 


MATERIALS 
= Warm gesso mixture. 
= Panel, prepared as recommended in chapter 2. 
The panel should be sized with a regular-strength 
hide glue and allowed to dry overnight. 
= Housepainter’s brush, 5 to 7.5 cm (2 to 3 inches) wide. 
® Fine sandpaper or garnet paper wrapped around 
a wooden block. 
® Soft cotton cloth. 
u Stainless steel spoon. 


METHOD A: APPLICATION 
TO A RIGID SUPPORT 

1. Apply the first coat of gesso to the front of the sup- 
port by scrubbing it on with the brush. Lay the 
brush aside and massage the entire surface of the 
gesso with your fingertips; this will work it into the 
panel and remove any air bubbles. If the panel has 
no bracing, coat the rear with a layer of gesso to 
equalize the tension between front and back. Allow 
the panel to dry. 

. Apply the second coat with a fully charged brush. 
Lay down strokes parallel to each other and to one 
edge of the panel. Don’t stroke back and forth as 
though you were painting a wall; overpainting will 
pick up or roughen previous strokes. Coat the rear 
of the panel if it is not braced. Let it dry—each layer 
will take a bit longer. 

. Apply the third coat in the same manner, but with 
the strokes at right angles to those in the coat 


below. Again coat the rear—this time the angle 
doesn’t matter—and allow the panel to dry. 


. Continue in this way, applying fresh coats as soon 


as the previous one is dry, making the brushstrokes 
of each layer at right angles to the layer below. 
Between 2 and 10 layers of gesso can be applied, 
depending on the thickness and opacity of the mix- 
ture or your artistic requirements. 


. When the panel is dry, the surface may be sanded 


to remove superficial defects such as lumps or 
brushstroke ridges. Use fine sandpaper or garnet 
paper wrapped around a flat wooden block. Sand 
gently, with a circular motion. * Caution: 

Do not breathe the dust raised during sanding. 
Dust off the surface of the panel before using it. 


. The gesso can also be polished. Dampen a soft 


cotton cloth with water, wring it out, and fold 

it into a small pad. Rapidly polish the panel using 
gentle, circular strokes. Be sure not to polish too 
long in one spot; the damp pad may dissolve 

the gesso right down to the bare support. Polishing 
will produce a smooth surface like eggshell. 


. For a harder, ivorylike finish, burnish the polished 


gesso with the back of a stainless steel spoon. 
Allow the panel to dry before burnishing. 


METHOD B: APPLICATION TO 
A MOUNTED FABRIC 


. Mount thin muslin, cotton, or fine linen onto 


a panel, as instructed in chapter 2. 


2. Follow the same procedures outlined above, 


but apply only one or two coats of gesso. 
Do not obscure the weave of the fabric. 
3. When the gesso has dried, scrape or 
sand it down so that the weave of 
the fabric is visible while its 
interstices remain filled. This 
will give a somewhat tex- 


tured surface. 


Figure 3.5. Applying layers of gesso at right angles to one another. 
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The problem with using a half-chalk ground 
is that it combines the defects of its components 
with the virtues: The oil yellows and tends to 
separate from the emulsion, and the glue chalk’s 
inherent brittleness may cause it to flake off the 
support. Apply this ground to a rigid panel that 
has been mounted with a finely woven fabric. 

Half-chalk grounds tend to separate because 
the glue in the solution is not a good emulsifier. 
To aid in emulsification, 7g ('/« ounce) by weight 
of ammonium carbonate—available in a phar- 
macy—crushed into a smooth paste with a little 
water can be added to 960 ml (1 quart) of the 
solution. Warm the mixture until the smell of 
ammonia dissipates. However, even when the 
emulsion is helped along by the addition of 
ammonium carbonate, the oil may still rise to 
the top of the drying ground. * Caution: 
Ammonia is harmful. Do not inhale the vapors. 
Avoid handling ammonium carbonate paste with 
your bare hands. 

When it is applied to a mounted fabric, the 
half-chalk ground can be finished in the same way 
as a plain gesso ground. As it ages, the ground 
will turn yellow. 

Half-chalk grounds on stretched, sized fabric 
supports will at first appear to be as white as the 
plain gesso and as supple as an oil ground. The 
ground will yellow and become brittle with age, 
and if the oil content is too low, the ground may 
separate from the support. The layers of ground 
should be applied very thinly. 

These admonitions suggest that there is little 
advantage in using a half-chalk ground. Its manu- 
facture cannot be precisely controlled, and the 
product is often erratic. Nevertheless, some people 
like its effects when it is properly made. It is 
worth trying, 


Prepared Gesso Grounds 
There are proprietary mixtures of chalk, pigment, 
and dry glue to which only the correct amount of 
warm water need be added. If they are made of 
pure ingredients in the proper proportions, com- 
mercial preparations are convenient to use. The 
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BOX 3.9. HOW TO MAKE AND APPLY A 
GESSO AND OIL EMULSION GROUND 


MATERIALS 
w Artists’-grade alkali-refined linseed oil or 
stand oil. 
= Standard glue gesso. 
u Wooden spoon. 
= Panel mounted with fabric. 
= Housepainter’s brush. 
= Covered glass jar. 
= Sandpaper. 
METHOD 

. Add no more than 1 part by volume of the lin- 
seed oil to 3 parts of the warm gesso. Add the 
oil slowly, in a thin stream, stirring constantly 
with the wooden spoon. Stir rapidly enough 
to emulsify the mixture, but not so rapidly as 
to cause air bubbles. This is somewhat like 
making mayonnaise. The proportion of oil 
to gesso should not exceed 1 to 4. Stand oil is 
more viscous than alkali-refined linseed oil, 
so slightly more will be needed. 

. When the oil is fully incorporated into the 
gesso, allow the mixture to rest for a few min- 
utes before applying it to the panel. If the oil 
rises to the surface, stir it again. 

. Use the brush to coat both sides of the panel 
smoothly. Allow it to dry for several days, and 
store the unused emulsion in a covered glass jar. 

. Before applying the second coat, warm the 
gesso and stir it gently. Coat both sides of the 
panel again, and allow it to dry for about a 
week before using it. 


. The surface of the dry half-chalk gesso can be 


smoothed by sanding. It is considerably harder 
than a regular gesso. 


support must still be sized, and since glue gesso is 
inexpensive and easy to make, it hardly seems eco- 
nomical to pay a premium price for someone else’s 
simple labor: See Method C in Box 3.7. Custom- 
made gesso panels are also an option; high-quality 
products are available from companies such as 
Ampersand and Art Boards. Again, a gesso panel 
can be made from scratch less expensively. 
Because hide glue decomposes, those gessoes 
on the market in liquid form must use some other 
adhesive binding, such as an acrylic dispersion. 
These binders have handling and surface charac- 


teristics much different from those of glue gesso. 
Flat interior water-based wall paints with 

latex or casein binders are sometimes suggested as 

substitutes for gesso or even for the acrylic disper- 

sion primers. Since these materials are not made 

for art applications and have little durability, 

they should not be used for anything that is to 

be permanent. 


Tables 3.1 and 3.2, which follow, provide 


a quick reference to supports and grounds. 
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TABLE 3.1. RIGID SUPPORTS 


Ce 


Key: An “x” indicates that a size or ground can be used on that support. 


SIZES Hide Glue Gelatin Starch Methyl Acrylic Acrylic PVA 
Cellulose Solution Dispersion Dispersion 
SOLID WOOD 
Hardwood x x x x x x x 
Softwood x x x x x x x 


LAMINATED PANELS 


Plywood xX xX x x x Xx x 
Paperboard 
Museum board X Xx x x x x x 
pH neutral cardboard x x X x x x x 
pH neutral binder’s board x x x x x x x 
pH neutral! corrugated board 
Die board x Xx x x x x x 
CHIPBOARD 
Small flake x 
Large flake x 
HARDBOARD 


Plain (untempered) 
Impregnated (tempered) 


x x 
x 
x< 
< 

x x 


CORED BOARDS 
Impregnated paper core 


Plywood surface x x x x x x x 
Hardboard surface x Xx x x x x x 
Paper surface x x x 
Aluminum core 
Hardboard surface x x x x x x x 
Polyester surface x x x 
Aluminum surface x 
Foam-cored 
Uncoated 


Paper surface 


METALS 
Copper 
Steel 
Aluminum 


GLASS 


WALLS 
Interior 
Wood x x x x 
Plaster 4 x 
Wallboard D4 x x x xX x x 
Exterior 
Wood x 
Brick x 
Concrete 


<x «<~ KX K 


Stucco 
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TABLE 3.1. RIGID SUPPORTS, CONT’D. 


(to 


Key: An “x” indicates that a size or ground can be used on that support. 


GROUNDS Oil Acrylic Glue Chalk Gesso-Oil 
Dispersion Gesso Emulsion 
SOLID WOOD 
Hardwood x X x x 
Softwood x x x x 


LAMINATED PANELS 
Plywood x x x x 
Paperboard 
Museum board 
pH neutral cardboard 
pH neutral binder’s board 
pH neutral corrugated board 
Die board x 


x x «K KK 


CHIPBOARD 
Small flake 
Large flake 


x 


HARDBOARD 
Plain (untempered) 
Impregnated (tempered) 


x x 
x 


CORED BOARDS 

impregnated paper core 
Plywood surface x Xx x 
Hardboard surface x x Xx 
Paper surface 

Aluminum core 
Hardboard surface x i x x 
Polyester surface 
Aluminum surface x 

Foam-cored 
Uncoated 
Paper surface 


METALS 
Copper x 
Steel 
Aluminum 


GLASS : x 


WALLS 

Interior 
Wood 
Plaster 
Wallboard 

Exterior 
Wood 
Brick 
Concrete 
Stucco 


x «K Mx x 
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TABLE 3.1. RIGID SUPPORTS, CONT’D. 


a 


Durability Other Comments 


SOLID WOOD 
Hardwood Fair Solid panels crack easily 
Softwood Fair Crack easily; will show grain through paint 


LAMINATED PANELS 
Plywood Good Hardwood veneers preferred 
Paperboard Poor Not recommended 
Museum board Very good Dilute glue and gelatin sizes; prepare and preserve properly 
pH neutral cardboard Very good Same cautions as for museum board 
pH neutral binder's board Good New material; durability presumed good 
pH neutral corrugated board Very good For framing only 
Die board Very good Very heavy; best is 100% hardwood 


CHIPBOARD 
Small flake Fair-good Industrial material, structurally weak; heavy 
Large flake Fair-good Same as for small flake, but lighter weight 


HARDBOARD 
Plain (untempered) Very good Soft, porous; edges fragile; should be braced 
Impregnated (tempered) Excellent Surface should be degreased; should be braced 


CORED BOARDS 
impregnated paper core 
Plywood surface Very good Wood veneer grain may show through; fill cut edges 
Hardboard surface Excellent Sand surface; attach wooden surround 
Paper surface Very good Fragile surface; paper should be thick; attach wooden surround 
Aluminum core 
Hardboard surface Excellent Sand surface; attach wooden surround 
Polyester surface Excellent Sand surface; attach wooden surround; deteriorates in ultraviolet light 
Aluminum surface Good Sand surface; degrease; acrylic dispersion paints only; oxidizes 
Foam-cored 
Uncoated Not recommended; use for backing framed works if durable 
Paper surface Not recommended; use for backing framed works if durable 


METALS 
Copper Good Sand surface; brace if large; oxidizes beneath paint 
Steel Good Same as for copper; can rust; best for porcelain enamel 
Aluminum Good Same as for copper; use only acrylic dispersion paints 


GLASS Excellent Adhesion problems; etch or sandblast surface 


WALLS 
Interior 
Wood Good Grain pattern and joints can show; may crack or warp 
Plaster Very good Settling can cause cracks; moisture can cause deterioration 
Wallboard Very good Paper covering must be coated; acrylic dispersion paints best 
Exterior 
Wood Fair-good Grain pattern will show; moisture can cause deterioration 
Brick Very good Sensitive to moisture and efflorescence; must be isolated from ground 
Concrete Very good Ground not imperative; should be sized; may effloresce if impure 
Stucco Very good Size and ground not imperative; may effloresce; sensitive to moisture 
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TABLE 3.2. FLEXIBLE SUPPORTS 


Can 


Key: An “x” indicates that a size or ground can be used on that support. 
ee a eee 


SIZES HideGlue _— Gelatin Starch Methyl Acrylic Acrylic PVA 
Cellulose Solution Dispersion Dispersion 


PAPER 
Newsprint 
Bleached cellulose 
“Rag content” 
100% rag 
“Rag content,” neutral pH 
Nonrag, neutral pH 
Museum board 
Drawing 
Watercolor 
Nlustration board 


x ~ KX KK KK KK 
x eK Mm KR mK KR KK OK 
x eK MK KK KK 
x K~ KK KK KM KK 
x K KKK KK KK 
x KRM KKM KK K XK 
x «x KK KK KK 


TEXTILES 
Natural fibers 
Cotton duck 
Cotton muslin 
Linen 
Hemp, jute, burlap 
Silk 
Synthetics 
Acrylic 
Fiberglass x 


Polyester Preprimed 
by maker 


GROUNDS i Acrylic Glue Chalk Gesso-Oil 
Dispersion Gesso Emulsion 


PAPER 
Newsprint (do not use) 
Bleached cellulose 
“Rag content” 
100% rag 
“Rag content,” neutral pH 
Nonrag, neutral pH 
Museum board 
Drawing 
Watercolor 
Illustration board 


x ~~ KKK KK OK 


TEXTILES 

Natural Fibers 
Cotton duck 
Cotton muslin 
Linen 
Hemp, jute, burlap 
Silk 

Synthetics 
Acrylic 
Fiberglass 


Polyester Preprimed 
by maker 
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TABLE 3.2. FLEXIBLE SUPPORTS, CONT’D. 


PAPER 
Newsprint 
Bleached cellulose 
“Rag content” 
100% rag 
“Rag content,” neutral pH 
Nonrag, neutral pH 
Museum board 
Drawing 
Watercolor 
Illustration board 


TEXTILES 

Natural Fibers 
Cotton duck 
Cotton muslin 
Linen 
Hemp, jute, burlap 
Silk 


Synthetics 
Acrylic 
Fiberglass 
Polyester 


Durability 


Poor 

Fair 

Fair-good 
Very good 
Very good 
Poor-excellent 
Very good 
Variable 
Variable 
Variable 


Good 

Good 
Good-excellent 
Poor 

Excellent 


Fair 
Good 
Good-excellent 


Other Comments 


Not recommended for permanent work 

Bleach and/or sulfite content contribute to deterioration 

If rest of ingredients are stable and pH neutral, % rag unimportant 
Sizing and buffers should be alkaline and appropriate for rag fiber used 
Same as “rag content” papers; alkaline is better than “neutral pH” 
Check package label for contents 

Check package label for contents 

Durability depends on contents 

Generally excellent; check for “right” and “wrong” sides 

Durability depends on contents; white fibers can be acidic or alkaline 


Short fibers yellow and grow brittle; x under grounds only if mounted 
Should be mounted; short fibers yellow and grow brittle 

Fragile but long fibers; large variety of choices; x only if mounted 

Not recommended for permanent work 

Variable textures and weaves; strong but light; ground 

obscures surface 


Deteriorates in light 
Stretches poorly; poor adhesion 
Thermoset ground applied by manufacturer; sags in high heat 


Note: What constitutes the “best” paper is a matter of aesthetics. Papers can be well made with shoddy materials 

or poorly made with excellent materials. There are more than 2,000 varieties of art papers available (see List of Suppliers 
for a few places to order them). You can use any paper you like, provided it is well made of excellent materials of proven 
durability. Consider these factors: buffering against atmospheric acidity; the length of the paper's fibers and its wet 
strength; whether the paper has been sized during or after manufacture, and the type of sizing material; the quality 

or type of water used by the manufacturer; the thickness and weight of the paper for the proposed technique; whether 
the paper is lightfast if colored. Ask the retailer, wholesaler, and manufacturer. 
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Binders 


A binder is an adhesive liquid that 
distinguishes one kind of paint from 
another, and it is different from a 
vehicle. A vehicle is the entire liquid 
content of a paint system and may 
contain, in addition to the binder, 
such additives as solvents, driers, 

or preservatives that modify the 
binder and enhance the performance 


of the paint system. 


A paint binder can be spread out by 
brushing, spraying, applying with a knife, or by 
any other means. It dries into a more or less con- 


MEDIUM 


Figure 4.1. Refraction. Left: Angle e is reflection; a is 

the angle of incidence; c is the light ray hitting at an 
angle; b is the angle of refraction; and d is the deflected 
light ray caused by the differences in density between 


REFLECTION 


tinuous layer and—again, more or less—locks 

the coloring agent into it. The “more or less” 
qualifications are stated because how well a binder 
performs depends on what it is composed of 
(controlled by the maker), what it is being applied 
to (controlled by the artist), the conditions of 
application (controlled by the artist), and the con- 
ditions of exhibition or storage after the picture is 
finished (not controlled by the artist). 

The layer or film of binder also attaches the 
coloring agent to the support. If the binder is 
strong enough, it can be worked up into a rela- 
tively substantial thickness, though most kinds 
perform best when applied as thin films. 

The binder also has a visual effect on the col- 
oring agent: It brings out the chromatic character 
of the pigment, giving it a different optical quality 
than it has in its dry state. This is significant, for 
it makes an ultramarine blue in oil look distinc- 
tively different from the same ultramarine blue in, 


REFLECTION AND 
REFRACTION 


air and the medium. Right: Simple reflection from 


the surface of a painting, and refraction of light in 
the transparent layers of the paint. 
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say, watercolor. Refraction—the bending of light 
rays as they pass from one medium to another— 
contributes to this difference in appearance. 

Refractive index is a numerical representation 
of the relationship between the angle of a ray of 
light in air—telative to the surface it strikes—to 
the angle of the ray once it passes through or into 
another medium. When light strikes a translucent 
surface like a paint film, some of the light is 
reflected and some passes through the surface. 
The more light reflected, the higher the refractive 
index of the surface (or medium). The less light 
reflected—and therefore the more that penetrates 
or passes through—the lower the refractive index. 

Air has a refractive index of 1. Every other 
medium is less transparent and has a higher 
refractive index; some are more transparent than 
others. The following binders and mediums are 
listed in order of increasing transparency 
according to their refractive indices: 


Relatively 
Translucent Molten beeswax 
Damar varnish solution 
Linseed oil 

Poppyseed oil 

Gum turpentine 

Hide glue in water 
Gum arabic in water 
Relatively Water 

Transparent 


From this list you can see why ultramarine 
blue looks different in watercolor (whose binder 
is gum arabic) than it does in oil. 

Here are some qualifications for binders: 

e Binders for artists’ paints should not change 
color as they age, thereby affecting the color 
of the pigments mixed with them. Many 
binders yellow or darken over time, perhaps 
mainly as a result of exposure to ultraviolet 
light; we know that the mechanisms of color 
change involve much more than just UV 
light, but this radiation initiates color 
change. Linseed oil is a good example of 
this tendency to yellow, and you can see its 
effects most easily in a white paint. 

@ Binders should also not cause the pigments 
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in a paint to change color. This is usually not 
a problem, although some binders can affect 
certain pigments. The acrylic dispersion and 
fresco binders are very alkaline and can 
bleach susceptible colors. 

© Binders should retain their adhesive qualities 
as they age. They should continue to bind not 
only the coloring particles to one another, but 
also the whole of the paint film to the sup- 
port. Storage conditions (heat and, especially, 
cold) and ultraviolet light play a part in deteri- 
orating a paint’s binding strength. 

® Binders should remain structurally stable 
as they age. They should resist cracking, 
peeling, flaking, and so on, and should have 
a good degree of chemical and atmospheric 
stability once they have dried. Atmospheric 
conditions—light, temperature, humidity, 
pollution—will all affect the structural 
integrity of a binder film. 

e After a binder has dried, it should not be easily 
dissolved by mild solvents used in normal 
cleaning or conservation operations. Water- 
colors and pastels will be easily destroyed by 
the injudicious use of plain water. 

© Binders should not be harmful (toxic or flam- 
mable) when handled with normal caution. 
Some paints can be unhealthy, but it is usu- 
ally the solvent content of the vehicle—not 
the binder—that makes them hazardous. 

* Caution: Be particularly aware of the sol- 
vents used in binders. Read all container 
labels carefully for any safety warnings. 
This is simple common sense; to use any 


material in ignorance is to invite trouble. 


Many artists make the mistake of picking 
one binder and never trying others. Collections 
of binder samples are available from materials 
manufacturers to help you experiment. (See List 
of Suppliers.) Remember, you will not be able 
to judge the quality of binders unless you make 
paints, or use the binders otherwise, and record 
your observations. 

There are no perfect binders, but many ma- 
terials work very well when appropriately used. 
These can be divided into two classes: natural 
binders and synthetic binders. 


NATURAL BINDERS 
Liquids that can be used as paint binders are 
abundant in the natural world. Some of them, 
the plant gums in particular, have been used for 
thousands of years. 


Drying Oils 
Drying oils are plant oils, squeezed mainly from 
seeds or nuts, that dry by oxidation. That is, the oil 
absorbs oxygen from the air and solidifies into a 
tough, leathery film. As it oxidizes, a drying oil also 
polymerizes: Its molecular structure changes so that 
once it has solidified, it is a substance quite dif- 
ferent from its original form. (A polymer is com- 
posed of two different monomers chemically linked 
at the molecular level and repeated in chains.) 
A unique characteristic of the drying oils and sim- 
ilar polymers—most of the synthetic dispersions, 
for example—is that they cannot be changed back 
into their initial state by dissolving them in their 
original diluents. 


Linseed Oil 
Linseed oil is the most widely used of the drying 
oils. It is pressed from the seeds of the flax plant 
(Linum usitatissimum), the same plant that is the 
source of linen fibers. It can be processed into a 
variety of forms useful to artists. Its advantages are 
that it is a good film former, giving tough, resilient 
paint films, and it is compatible with a huge 
number of colorants. Its disadvantages—nearly 
unavoidable—include yellowing and embrittle- 
ment, which occur with age, exposure to light, and 
cold temperatures, and the darkening of the paint 
film when it is stored in the dark, an effect reversed 
by reexposure to light. 


Cold-Pressed Linseed Oil 
Made by crushing the flaxseed under great pres- 
sure, this is the variety of linseed oil considered to 
be the purest and most desirable for making oil 
paints. Its color ranges from a pale strawlike yellow 
to a deeper, golden yellow. It dries comparatively 
quickly. Cold-pressed linseed oil was at one time 
the oil normally used by commercial paint makers 
for artists’ paints. Because of the high cost and low 
yield of cold pressing, however, refined steam- 
pressed linseed oil has largely replaced it. 


Steam-Pressed Linseed Oil 
Nineteenth-century producers found that steam 
heating the seeds before pressing gave a greater 
yield of oil. The quality of the oil was somewhat 
reduced by the addition of water vapor from the 
steam, so several refining techniques have been 
developed to make an oil that is comparable to 
the cold-pressed variety: 

 Acid-refined linseed oil is a steam-pressed 
oil that has been treated with sulfuric acid 
to remove the mucilaginous matter (called 
“foots”) and other impurities caused by 
the extraction process. 

® Solvent extraction is a technique for remov- 
ing the oil from the seeds that leaves most 
of the impurities behind, and is the most 
modern and widely employed method for 
producing oil. 

@ Alkali-refined oil is treated with an alkali to 
reduce the acidity, then washed with water to 
remove the precipitated salts. This is the pre- 
ferred treatment for oils to be used in artists’ 
paints, because a lower acid content reduces 
somewhat the oil’s tendency to yellow. 


Stand Oil 
A partially polymerized but unoxidized linseed oil 
is made by heating the oil to about 300°C (570°F) 
in the absence of oxygen. Stand oil is also called 
heat-bodied oil. It is not a good binder because it 
is too viscous, but it is an excellent addition to 
painting and glazing mediums. It yellows less than 
other forms of linseed oil and has good leveling 
properties. Its film gives a smooth, enamel-like 
surface without brush marks. 


Sun-Thickened Linseed Oil 
This process for refining linseed oil dates from 
the Renaissance. Equal parts of linseed oil and 
water are thoroughly mixed and exposed to strong 
sunlight for a few weeks. The oil that results is 
viscous, somewhat bleached, and a pretty good 
drier. The oil is partially polymerized and slightly 
oxidized; it is a good leveler. 

To make a sun-thickened linseed oil, mix 
equal parts cold-pressed or alkali-refined linseed 
oil and water in a clear glass bottle by thoroughly 
shaking them together. Cover the mouth of the 
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Figure 4.2. Left and center: Separatory funnel and gravy 
separator. Right: Cloth-covered bottle used to make sun- 
thickened linseed oil; the top layer is oil, the middle 
layer is mucilage, and the bottom layer is water. 


bottle with a cheesecloth cap and put it on a 
windowsill with a southern exposure so that it 
gets full direct sun. Agitate the mixture occasion- 
ally. After several weeks, depending on the 
amount of light, the oil will have thickened and 
become paler. Drain off the water using a separa- 
tory funnel or a gravy separation pitcher, and 
filter the oil through several layers of fine cheese- 
cloth. Store it in a tightly closed glass jar. Keep air 
out of the jar as the oil is used by raising the oil 
level to the top of the bottle with glass marbles. 


Washed Linseed Oil 
Cold-pressed linseed oil can be washed with water 
to remove some impurities. The process does not 
increase the viscosity or the drying rate of the oil. 
Here is how it is done: 

Put 1 part oil and 1 part water in a glass 
bottle, leaving an air space. Shake until thor- 
oughly mixed. Let the mixture sit; after several 
hours it will separate into three layers. The top 
layer is oil, the middle is mucilage, and the 
bottom is water. Pour off the oil, being careful 
to leave the layers of mucilage and water behind. 
Repeat to clarify the oil further. 


Other Forms of Linseed Oil 
Raw (unprocessed) linseed oil, blown linseed oil, 
and boiled linseed oil are of interest to the house- 
painter, not the artist. These varieties have been 
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treated with air or heat or both to make them dry 
more quickly. Though they physically resemble 
stand oil—being thick and viscous—they tend to 
darken and grow brittle quickly. Linoxyn, a semi- 
solid type of oxidized linseed oil, is the basis for 


linoleum. 


Safflower Oil 
Safflower oil is pressed from the seeds of the saf- 
flower plant (Carthamus tinctorius), found in the 
Middle East and cultivated for the dye extracted 
from its blossoms. It is grown commercially in 
North America as a source of paint oil and an 
edible oil. Safflower oil is classified as a semidrying 
or a drying oil, but it can be used in artists’ paints 
by the addition of small amounts of driers. Since 
it is a pale oil and yellows less than linseed oil, it is 
sometimes used in lighter-colored paints, specifi- 
cally the whites. It has been suggested that saf- 
flower oil becomes more brittle more quickly than 
does linseed oil. 


Tung Oil 
Tung oil, also known as Chinawood oil, is 
extracted from the tung tree (Aleurites fordii, A. 
montana, or A. cordata)—sometimes called the 
Chinawood tree. This is a rapid drier that has a 
tendency to bloom (frost) and yellow; it is used 
in the furniture industry but not in artists’ paints. 


Poppyseed Oil 
Poppyseed oil is extracted from the seed of Papaver 
somniferum, the poppy plant. It is a pale, nearly 
colorless oil that is used in making artists’ whites 
and light-colored paints (especially pale blues). 
Poppyseed oil dries rather slowly, and some sources 
claim that it is susceptible to cracking, though it 
is found in a few lines of artists’ oil paints. 


Walnut Oil 
This drying oil, pressed from the fruits (nuts) of 
the tree species Juglans regia, has been used since 
the Renaissance by artists who fabricate their own 
paints. Today, M. Graham & Co. offers a line of 
artists. paints made with walnut oil (see List of 
Suppliers). Walnut oil is nonyellowing and dries at 
a rate comparable to, but a little faster than, that 


of safflower and poppyseed oils. Like many nut 
oils, walnut oil does not store well; it will turn 
rancid unless it is refrigerated. Actually, all natural 
oils, including linseed oil, become rancid upon 
exposure to air, but the drying process quickly 
overtakes this minor defect. Because demand for it 
is low, walnut oil is expensive, though Graham’s 
prices do not seem out of line compared to other 
oil paints. 


Soybean Oil 
Soybean, or soya bean, oil comes from the 
soybean plant (Soja hispida, S. japonica, or 
Phaseolus hispida), which is grown throughout 
the world. It dries much more slowly than linseed 
oil but has been successfully incorporated into 
synthetic binders to ensure flexibility. Soybean oil 
yellows just as linseed oil does. Winsor & 
Newton's alkyd paints have a synthetic soybean- 
type oil as a constituent of the alkyd resin binder, 
and makers of alkyd mediums, like Gamblin, 
use a similar form of the resin/oil combination. 
(See List of Suppliers.) 


Semidrying Oils 
Corn, olive, peanut, and other types of vegetable 
oils familiar to cooks are generally classified as 
semidrying oils. They do dry, but very slowly, and 
are sometimes used in cheap housepaints (where 
they are adulterants). 

Semidriers are not recommended for perma- 
nent painting, although they can be made to 
work for throwaway sketches on paper if the artist 
has pigments to disperse in them. 

Think before you sell one of your imperma- 
nent throwaway sketches! Is your reputation 
worth the money? 


Nondrying Oils 
Nondriers, like motor oil or castor oil, never form a 
completely dry film; they will remain tacky and 
soft for years. Asphaltum, a colored petroleum 
derivative, was used in the nineteenth century as a 
painting medium or additive because of its pleasing 
color and handling characteristics. However, it was 
a total disaster for the paintings. Nondrying oils 
should not be used in permanent painting. 


Castor oil comes from the castor bean, the 
seed of the castor-oil plant (Ricinus communis). 

It is almost clear, soluble in alcohol, and highly 
viscous. It can be changed into a drying oil by 
chemically dehydrating it (removing the hydro- 
gen) to form dehydrated or dehydrogenated castor 
oil. It has been proposed that this oil be used in 
artists paints, but there is little information about 
its performance. 

Mineral oil, a petroleum-derived synthetic 
oil, is used in Genesis Artist Colors, a new type 
of oil paint that does not dry until heated. 

(See List of Suppliers.) 


Waxes 
Waxes can be derived from animal, vegetable, 
and mineral sources. They have been used as pro- 
tective coatings, binders, ingredients in painting 
mediums, adhesives, and stabilizers for mixtures 
of pigments and binders. Waxes are versatile and 
stable, and they do not generally oxidize at normal 
temperatures. Waxes do not decay in the usual 
sense, although they react to extremes in tempera- 
ture. Also, they do not attract insects, bacteria, 
or molds. Waxes are waterproof but soluble in 
organic solvents. They “dry” by solidifying from 
the liquid state. 

A note of caution: When waxes, whether 
synthetic or natural, are added to paints in the 
form of a medium—either a manufactured or 
a homemade medium—they can produce soft 
paint films. As a rule of thumb, do not add more 
than 10 to 20 percent of a wax-containing 
medium, by volume, to any paint. 

In addition, although waxes are very stable, 
they are susceptible to rapid changes in tempera- 
ture and can crack when exposed to cold. Do 
not subject paintings made of wax (encaustic), 
or containing wax mediums, to cold. In fact, no 
paintings, especially those on unmounted flexible 
supports, should be exposed to cold temperatures. 


Beeswax 
Beeswax in honeycomb form is familiar to 
everyone. When the honey is extracted, a crude 
yellow wax is left that can be melted and filtered. 
When yellow beeswax is melted, formed into thin 
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sheets, and bleached by sunlight, it becomes whiter. 
The bleaching process also raises the melting point 
of the wax. Because it is colorless, bleached white 
beeswax is usually the recommended choice for 
most techniques calling for wax ingredients; it is 
the binder for encaustic paints. One of the com- 
mercial manufacturers of encaustic paints, R&cF 
Handmade Paints, uses unbleached beeswax as the 
binder, and these paints seem as durable as those 
made with bleached beeswax. Gamblin’s Cold Wax 
medium includes an alkyd resin and mineral 
spirits. Beeswax’s melting point (MP) is around 


63°C (145°F). (See List of Suppliers.) 


Carnauba Wax 
This comparatively hard wax is scraped from the 
leaves of a Brazilian palm tree. The various com- 
mercial grades are bleached, yellow, or gray. It is an 
ingredient in some automobile waxes, but grades 
are variable in quality, so its use in art is confined 
mostly to conservation processes, where it serves as 


a hardener. MP: 84°C (183°F). 


Candelilla Wax 
Candelilla wax is found on the leaves of a plant 
grown in the southwestern portion of North 
America. It is similar in many respects to carnauba 
wax, but is not quite as hard. Used in varnishes, 
waterproofing processes, and paint removers, it is 
primarily an industrial material. MP: 68°C (154°F). 


Japan Wax 
Japan wax is obtained from the berries of a species 
of sumac tree native to Japan and China, but it is 
not actually a wax. In its chemical composition, it 
is more like an oil. It is used in the cosmetics 
industry and as an adhesive in wax recipes for some 
art-related work. MP: 52°C (125°F). 


Ozokerite 
Ozokerite is a natural mineral wax found in the 
Americas, Europe, and Australia. Its properties are 
variable, but it is used in a proprietary wax emul- 
sion manufactured for artists called Dorland’s Wax 
Medium. (See List of Suppliers.) MP: 59°C-90°C 
(138°F-194°F). 
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Other Waxes 
A number of manufactured waxes (such as the 
polyethylene waxes) are used in the preparation of 
wax crayons, colored pencils, and watercolors, and 
as matting agents for varnishes. 


Water-Soluble Binders 
Plant gums, glues, and animal by-products that 
dissolve in water have been used for centuries as 
adhesives and paint binders. Most are hygroscopic 
and easily redissolved in water, and some are plastic 
and durable enough to work admirably in perma- 
nent painting. 

Gums are exuded or tapped saps from trees 
or shrubs and either dissolve in warm water or 
swell into a jellylike mass called a colloid solution. 
They usually require the addition of a plasticizer 
to make them more flexible in a paint binder, 
though some can be used alone. 

Vegetable glues like the starches and cellulose 
mentioned in chapter 3 are adequate for many 
applications, but they are not strong enough for 
permanent painting. They will serve well, in a 
pinch, for studies or sketches. 

Animal by-products can be made into very 
strong glues, some of which have been used as 
binders. On rigid supports with absorbent 
grounds, they make interesting but difficult-to- 
handle paints. 


Gum Arabic 
This is more formally known as gum acacia. 
It exudes from incisions made in the bark of the 
acacia tree, found in Australia and Asia, but princi- 
pally in Africa. Many writers claim that the best 
types come from Africa; these are known by the 
name of their place of origin—gum Senegal and 
gum Kordofan are examples. 

Gum arabic is dissolved in hot water and 
used as an adhesive (common librarian’s mucilage 
is boiled gum arabic), as a “stop-out” in litho- 
graphic printing techniques, as a size, as an ingre- 
dient in candies, and as the binder in opaque and 
transparent watercolors and pastels. In most uses, 
a plasticizer is added to the formula, since the 
gum film is rather brittle. 


Gum Tragacanth 
This gum comes from the shrub Astragalus, found 
in the Middle East and western Asia. It swells into 
a translucent colloid in hot water. The gel is 
pressed through a filter, and the liquid is used as a 
stabilizer for coating emulsions and as a binder for 
pastel chalks. Gum tragacanth is also used as a 
thickener in foods. 


Gum Karaya 
Gum karaya comes from Sterculia urens, a plant 
that is found in India. Superficially it resembles 
gum tragacanth, and therefore is sometimes used as 
a substitute for it. 


Dextrin 
Dextrin is one of the starches used in some artists’ 
materials as binders or additions to vehicles. It is a 
water-soluble adhesive prepared from wheat starch. 
Other starches, or flours such as from rice or pota- 
toes, are similarly prepared and used. Dextrin is 
sometimes the binder in tempera poster colors, and 
is used in designers’ gouaches as an addition to the 
gum arabic binder. It is also used as a glue in con- 
servation procedures. 


Hide Glue 
In addition to its use as a size, hide glue has served 
as a binder for distemper paints. It is difficult to 
use because it so readily redissolves: Overpainting 
tends to pick up or muddy the dried paint layers 
below. 


Natural Emulsions 
An emulsion is a liquid composed of two parts: an 
aqueous (watery) part, and an oily, greasy, resinous, 
or fatty part. Emulsions of two normally immis- 
cible ingredients can be made with any two dissim- 
ilar ingredients, but artists’ emulsions usually have 
water as one of the components. In an emulsion, 
either oil in water (for example, whole milk) or 
water in oil (for example, butter), small droplets 
of one liquid are dispersed uniformly throughout 
the other liquid. The dispersion is held constant 
by an ingredient called an emulsifier, a material 
that modifies the surface tension of the two liquids 
to stabilize the mixture. 


Natural emulsions make versatile paint 
binders, within limitations. Though they are 
water-resistant and not hygroscopic, the films 
are not waterproof. 


Whole Egg 
Hens’ eggs consist of yolk and white, both of 
which are emulsions. The yolk contains egg oil, 
a watery solution of albumen, and lecithin, an effi- 
cient emulsifier found in many natural or manufac- 
tured food products. Albumen is the main 
constituent of the egg white and is an advantageous 
ingredient: It coagulates under the influence of heat 
and light. Whole eggs can be used in vehicles for a 
variety of egg tempera and egg-oil emulsion tem- 
pera paints. 


Egg Yolk 
The plain egg yolk, cleaned of the white and sepa- 
rated from its sac, is a well-known natural emulsion 
binder. It contains the same ingredients as the 
whole egg, but in different proportions. Thinned 
with water, it is used as the binder for the classic 
and unusually delicate egg tempera paint. 


Glair 
Glair is egg white beaten until frothy, mixed with 
a little water, and allowed to stand until the froth 
subsides. Glair makes a weak and little-used binder 
that spoils quickly. It has been employed for cen- 
turies as the adhesive for gilding and as the binder 
for paints used in manuscript illumination. 


Casein 
When the butterfat is removed from milk, it 
becomes skim milk. When skim milk is soured— 
naturally, or by adding acid, or by coagulating 
it with the enzyme rennet—and the curd is 
extracted and dried, the lumpy yellowish powder 
that results is called casein. The powder can be 
dissolved in hot water with the help of an alkali 
additive (either ammonium carbonate or ammo- 
nium hydroxide) to form a clear, syrupy solution 
that can be used as a binder, the ingredient in 
glue gessoes, a size, and an excellent strong furni- 
ture glue (see List of Suppliers for the one manu- 
facturer of a casein paint). 
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Catalytic Binders 

The classical mural technique called fresco is made 
this way: Calcium carbonate (chalk) is roasted to 
drive off its water content, resulting in calcium 
oxide (lime). The lime is mixed into water, with 
which it reacts to form calcium hydroxide—slaked 
lime. Aged slaked lime, mixed again with water to 
form a soft white paste and enough sand to stabi- 
lize the mixture, is troweled onto prepared walls 
and used, while damp, as the substrate and binder. 

Pigments ground with water are brushed 
onto the wet slaked lime plaster, where they are 
absorbed into the wall and become a part of it; 
only pigments resistant to the alkaline lime can 
be used. (For more about fresco techniques, see 
chapter 15.) Further reaction occurs first as the 
wall dries out, and second as the calcium 
hydroxide combines with carbon dioxide to return 
eventually to its native form, calcium carbonate. 

The process of fresco (Italian for “fresh”) 
painting is fairly well understood, but the 
medium is not often used today for two reasons. 
Preparation, materials, and labor can be very 
expensive. Also, our modern atmosphere, polluted 
as it is with acidic compounds, can destroy an 
unprotected fresco painting in a short time. Any 
surface protection applied over the painting will 
defeat the main objective, which is to have a huge 
decorated surface that can be seen, without the 
interference of reflections, from all angles. Indoor 
murals, in environments that have a regulated 
atmosphere, are still a possibility; see, for instance, 
the work of the artist Ben Long, in several 
churches in the mountains of North Carolina, 
and in many public corporate and civic spaces in 
Charlotte, North Carolina. But it takes resources 
(financial, technical, and aesthetic) to consider 
attempting this kind of painting. 


SYNTHETIC BINDERS 
Synthetic materials used as paint binders are a 
product of nineteenth- and twentieth-century tech- 
nology, and are still under development in the 
twenty-first century. Derived from petroleum by- 
products, natural gas, or other organic sources, and 
from mineral sources, the synthetic binders have 
opened up a versatile range of possibilities for the 
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painter. Many of these are industrial materials, and 
the requirements for a binder of artists’ paints are 
more particular than those for some industrial 
applications. Only since the 1940s has much 
research been done on the use of the synthetics as 
artists’ materials—several companies have produced 
reliable paints from them—and only in recent years 
has there been a concerted effort to do more 
research. It is imperative that the painter who 
wishes to experiment with the new developments 
be aware of their pitfalls as well as their advantages. 

“Resins” is a term associated with the word 
“synthetic,” and bears definition here. There are 
two kinds of resins: natural and synthetic. Both 
are more or less transparent, fusible materials. The 
term can be used to describe any polymer that is a 
basic material for paints. Resins are sometimes 
flammable, and they are soluble in organic sol- 
vents, but not usually in water. 


Vinyl Resins 
Vinyl resins are derived from ethylene, distilled 
from crude petroleum. The term “vinyl” also refers 
to the many compounds that contain the vinyl 
group of molecules, such as vinyl acetate, vinyl 
chloride, and the polymerized variations of them: 
polyvinyl acetate (PVA), polyvinyl chloride (PVC), 
and polyvinyl chloride acetate (PVCA). Other 
resins useful to artists are also relatives of vinyl: 
copolymers (a combination of two polymers) of 
the PVAs and the PVCAs, acrylic resins, methacry- 
late resins, polystyrene resins, and so on. The 
chemistry is complex. 

Most vinyls are characterized by their 
durable, nonyellowing properties (if they are not 
already yellowish), and by the fact that they are 
soluble only in volatile and toxic solvents. This 
last factor will prohibit the prudent artist from 
using them in raw form. They are employed in 
industry as coatings, plastics, and sheeting. 

The vinyl resins are of interest to artists, 
however, when they are polymerized or copoly- 
merized and dispersed in water. In this form they 
are safer—and readily recognized in their most 
common form as white glue. This all-purpose 
adhesive for wood and paper is marketed under 
many different trade names and can be used as a 


size, and in a pinch as a binder for sketch paints. 
The most durable varieties can be used as a glue 
for collage, or in conservation framing. The 
polyvinyl acetate dispersions (PVAs) form rather 
porous though water-resistant films. A few manu- 
facturers of artists’ acrylic dispersion paints may 
use the PVCs or PVAs, or derivatives of them, in 
their copolymer or terpolymer (composed of three 
polymers) dispersion vehicles. * Caution: 

The PVC paints may contain plasticizers that 
may be hazardous upon chronic overexposure. 


Acrylic Resins 
The acrylic resins are a subgroup of the vinyls. 
The basic constituent is acrylic acid. Polymeriza- 
tion of the acrylic acid molecule leads to various 
forms of plastics; the polymers can also be linked 
to other polymers to make co- or terpolymers. 
These variations can be dispersed in water, making 
the familiar milky liquid. 

The straight acrylic resins, methyl methacry- 
late in particular, have been used in paint binders 
for quite some time since the Rohm and Haas 
Company introduced them to industry in the 
early 1930s. In their solid form, these resins are 
familiar under the trade names Lucite and 
Plexiglas. 

The first accepted artists’ paint application 
of the straight acrylic resin solution binder was in 
Leonard Bocour’s Magna paints, which appeared 
on the market in the late 1940s. Rohm and Haas’s 
trade name for a group of the syrupy acrylic solu- 
tions dissolved in a solvent is Paraloid. (Formerly 
this was the name used only in Europe, while in 
North America the same products were called 
Acryloids; in 1997 the firm adopted Paraloid for 
both markets.) Most of these syrups are 45 to 50 
percent resin solutions in dangerous solvents like 
toluene or other aromatic hydrocarbons (for 
example, Acryloid—that is, Paraloid——B-72). 
Some are soluble in less dangerous solvents such 
as*mineral spirits (Paraloid B-G67MT) or VM&P 
naphtha (Paraloid B-67 and Paraloid F-10). 

If the acrylic resin is polymerized and dis- 
persed in water, the common name for the 
product is “acrylic polymer dispersion.” These are 
sold on an industrial scale under such trade names 


as Rhoplex (Rohm and Haas). There are many 
different forms of Rhoplex: Rhoplex AC-33, 
AC-34, and possibly a few of the other thirty or 
so varieties are the most used in making artists’ 
paints. Artists’ paints made with these binders 
are exceptionally adhesive and durable. Henry 
Levison’s Liquitex paints, originally manufactured 
by Permanent Pigments (now called Liquitex 

and owned by ColArt), were the first widely mar- 
keted acrylic dispersion paints. 

Some of the dried acrylic dispersion paint 
films, like the porous polyvinyl acetate emulsions, 
exhibit a tendency to absorb atmospheric mois- 
ture; they should be treated with an acrylic solu- 
tion varnish to protect them. Other acrylic 
dispersion varieties perform much better in this 
respect, especially after a year or so of drying. 

The acrylic dispersion binders are also not as 
clear as the straight acrylic solution binders, nor 
even as clear as the linseed oils, even though they 
are advertised as being clear; since 1995 new 
resins that are much better at this have come on 
the market. Observe the difference between the 
oils and acrylic dispersions by spreading out sam- 
ples of the same colors in the two different vehi- 
cles. The acrylic dispersion paint may at first look 
a bit lighter, or perhaps a bit chalky, compared to 
the oil paint. After about thirty days of drying, 
the films will clear up. 

The acrylic polymer dispersion paints have 
come to be known simply as “acrylics.” This term 
is unfortunate, since it can mean either acrylic 
solution or acrylic dispersion. Nonetheless, the 
paints have become one of the most useful and 
popular products available to artists. Do not 
assume, however, that their versatility will solve all 
your painting problems. Their popularity is based 
on their convenience, ease of use and cleanup, 
and the well-known and obvious fact that 90 per- 
cent of those who buy art materials are hobbyists 
and “Sunday painters.” Manufacturers consider 
only 10 percent of us to be serious artists, and 
they produce what the market wants with one 
corporate eye on the bottom line. 

A further note: Amazingly, it is only since 
2002 that conservators and conservation scientists 
have given serious concerted thought about how 
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to treat modern paintings made with these paints. 
There is now a research project under way at sev- 
eral museum conservation labs to look into the 
long-term stability of the products. Results from 
this study may take a very long time to be pub- 
lished, but it is good to know that it is going on 
at last. 


Alkyd Resins 
A plastic resin called an alkyd is made by reacting 
a polyhydric alcohol (usually glycerol) with a poly- 
basic acid (usually phthalic anhydride, which is 
derived from petroleum). The resin can be modi- 
fied by adding synthetic or natural vegetable oils 
to increase its flexibility, and can then be used as 
a paint binder. 

The alkyd resins have been in commercial 
use for more than a hundred years, in housepaints 
and industrial applications. In the late 1970s 
Winsor & Newton (ColArt) introduced an alkyd- 
based artists’ paint, modified with what it calls a 
“synthetic soya bean—type” drying oil and thinned 
with mineral spirits. 

The alkyd paints are a significant addition 
to the variety of materials offered to the artist 
mainly because of one factor: The drying time is 
faster than oil, though slower than the acrylic dis- 
persions. At first it was thought that they were 
also nonyellowing, but now it is known that they 
do, in fact, yellow with age. Although they have 
been tested extensively for more than twenty-five 
years by Winsor & Newton, the paints have yet 
to prove themselves in wide use by artists over a 
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similar period. Even so, these new paints seem 
very promising for artists who like the conven- 
ience of relatively quick-drying paints, but prefer 
the optical qualities of an oil-like vehicle. 
Moreover, most makers of oil paints have now 
adapted the alkyd resins for use in their mediums, 
so that you can use an oil paint and make it dry 
faster by introducing the medium. 


Silicates 
Silicate binders are generally used in industrial 
situations, but some writers on artists’ materials 
have suggested that they may have possibilities 
as binders for outdoor mural paints. 

These paints are based on sodium, potas- 
sium, lithium, or ethyl silicate, are thinned with 
water or water plus a little alcohol, and resemble 
a volatile thinner when unpigmented. Only Kurt 
Wehlte, in Germany (in the 1950s and 1960s), 
conducted much research into using the silicates 
for artistic painting. He extolled the paints for 
their durability and reliability. 

Practically speaking, the silicate paints are 
difficult to handle, but no more so than the fresco 
paints. They are alkaline, and only alkali-proof 
pigments can be used. The binder—depending on 
the variety—must be made fresh each day, since 
the catalytic reaction that results cannot be 
stopped (see List of Suppliers for the one com- 
mercial paint of this type). 


Table 4.1, which follows, provides a quick 
reference to binders. 


TABLE 4.1. BINDERS 


Key: N/A = not applicable; NR = not recommended; MSDS = Material Safety Data Sheet; CED = Coatings Encyclopedic 
Dictionary. Colors: Y = yellow; O = orange; W = white; G = green; Br = brown; R = red; combinations appear as YO = yellow- 
orange, GBr = green-brown, etc. Remember, the higher a material’s flash point, the /ess flammable it is. 


COMMON NAME 
TYPE 


SOURCE 


COLOR/APPEARANCE 


USE 


REFRACTIVE INDEX 
VISCOSITY 
THINNER/SOLVENT 


REVERSIBILITY 


pH 


DURABILITY 
Interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Aikali 

Pollutants 
Ultraviolet light 
Decay 


HAZARDS 
Health 
Fire (flash point) 


OTHER COMMENTS 


Cold-pressed linseed oil 


Natural drying oil 


Linum usitatissimum, 
flaxseed, pressed cold 


Pale Y to darker YO 


Binder; ingredient 
in mediums 


Relatively low 
Low to medium 


Mineral spirits, gum 
turpentine, stronger 


Not with original thinner 


Slightly acidic 


Good-excellent 
Fair 
Good-excellent 
Fair 


Good 
Poor 
Fair 
Fair 
Fair 
Good 


N/A 
Over 260°C {500°F) 


Excellent for making paints; 
good wetting ability; 

good drying; expensive; 
color varies 


Steam-pressed linseed oil 


Natural drying 
oil, alkali-refined 


Linum usitatissimum, 
flaxseed, steam-pressed 


Pale Y to darker YO 


Binder; ingredient 
in mediums 


Relatively low 
Low to medium 


Mineral spirits, gum 
turpentine, stronger 


Not with original thinner 


Slightly acidic; 
refining reduces acidity 


Good-excellent 
Fair 
Good-excellent 
Fair 


Good 
Poor 
Fair 
Fair 
Fair 
Good 


N/A 
Over 260°C (500°F} 


Most used for commercial and 


studio-based paint making; 


average drier; less costly; only 


a fair binder, but in use for 


more than 500 years—reliable 


Linseed stand oil 


Natural drying oil 


Linum usitatissimum, 
flaxseed, heated without 
oxygen; not oxidized 


Pale Y 


Ingredient in mediums 


Relatively low 
Medium to high 


Mineral spirits, gum 
turpentine, stronger 


Not with original thinner 


Relatively neutral, 
depending on refining 


Good-excellent 
Fair 
Good-excellent 
Fair 


Good 
Poor 
Fair 
Fair 
Fair 
Good 


N/A 
Over 260°C (500°F) 


Good for mediums, poor for 


vehicles; less color change over 


time than other linseed oils; 
good drier; levels—will not 
show brushstrokes 
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TABLE 4.1. BINDERS, CONT’D. 


Key: N/A = not applicable; NR = not recommended; MSDS = Material Safety Data Sheet; CED = Coatings Encyclopedic 
Dictionary. Colors: Y = yellow; O = orange; W = white; G = green; Br = brown; R = red; combinations appear as YO = yellow- 
orange, GBr = green-brown, etc. Remember, the higher a material’s flash point, the /ess flammable it is. 


COMMON NAME 


Sun-thickened linseed oil 


Washed linseed oi! 


Safflower oil 


TYPE Natural drying oil Natural drying oil Natural semidrying oil 
SOURCE Linum usitatissimum, Linum usitatissimum, Carthamus tinctorius, 
flaxseed, processed as flaxseed, processed native of India 
described in text as described in text 
COLOR/APPEARANCE Pale Y Pale Y Pale Y 
USE Ingredient in mediums Ingredient in mediums Binder in light colors and 


REFRACTIVE INDEX 


VISCOSITY 


THINNER/SOLVENT 


REVERSIBILITY 


Relatively low 
Medium to high 


Mineral spirits, gum 
turpentine, stronger 


Not with original thinner 


Relatively low 
Medium to high 


Mineral spirits, gum 
turpentine, stronger 


Not with original thinner 


whites, with driers added 
Low 
Low to medium 


Mineral spirits and stronger 


Not with original thinner 


pH Slightly acidic unless Relatively neutral if Relatively neutral 
water-washed thoroughly washed 

DURABILITY 

Interior Good-excellent Good-excellent Good-excellent 

Exterior Fair Fair Fair—-good 

Rigid support Good-excellent Good-excellent ' Good 

Flexible support Fair Fair Fair-good 

RESISTANCE TO: 

Water Good Good Good 

Acid Poor Poor Poor 

Alkali Fair Fair Fair 

Pollutants Fair Fair Fair 

Ultraviolet light Fair Fair Fair 

Decay Good Good Good 

HAZARDS 

Health N/A N/A N/A 

Fire (flash point) Over 260°C (500°F) Over 260°C (500°F) Very high 


OTHER COMMENTS 


Similar to linseed stand oil 


and easily homemade 


Easily refined in the 
studio; some commercial 


Edible oil; used with driers; 
yellows less than linseed oils 


alkali-refined oils improve 
in color when water-washed 


but gets brittle faster 
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TABLE 4.1. BINDERS, CONT’D. 


Key: N/A = not applicable; NR = not recommended; MSDS = Material Safety Data Sheet; CED = Coatings Encyclopedic 
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COMMON NAME Poppyseed oil Walnut oil Soybean oil 

TYPE Natural semidrying oil Natural drying or Natural semidrying oil 
semidrying oil 

SOURCE Seeds of Papaver Fruits (nuts) of Juglans Soja hispida (and related 


somniferum, opium plant 


COLOR/APPEARANCE Very pale Y 


USE 


REFRACTIVE INDEX 
VISCOSITY 
THINNER/SOLVENT 
REVERSIBILITY 

pH 


DURABILITY 
Interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Alkali 

Pollutants 
Ultraviolet light 
Decay 


HAZARDS 
Health 
Fire (flash point) 


OTHER COMMENTS 


Binder in light colors and 
whites, with driers added 


Low 

Low to medium 

Mineral spirits and stronger 
Not with original thinner 


Relatively neutral 


Good-excellent 
Fair 

Good 

Fair-good 


Good 
Poor 
Fair 
Fair 
Fair 
Good 


N/A 
Very high 


Edible oil; poor drier-— 
may crack 


regia, walnut tree 
Pale (varies) 


Binder for oils, if sufficient 
quantities available 


Low 

Low 

Mineral spirits and stronger 
Not with original thinner 


Relatively neutral 


species), soybean plant 
Pale Y 


Plasticizing oil for alkyd 
resin—based paints, with driers 


Low 

Low to medium 

Mineral spirits and stronger 
Not with original thinner 


Relatively neutral 


Good Good 

Fair Good 
Good Good-excellent 
Fair-good Good 
Good Good 
Poor Poor 

Fair Fair 

Fair Fair 

Fair Fair 
Good Good 
N/A N/A 

Very high Very high 


Edible oil; used in 
Renaissance to make 
nonyellowing oil for paint; 
expensive; comparable 

to safflower and 
poppyseed oils 


Edible oil used in long-oil 
{i.e., high-oil-content) alkyds 
for paints containing up to 
70% soy oil—more like resin- 
modified oil paints than 
industry designation as “oil- 
modified alkyd” 
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COMMON NAME Perilla oil Tung oil Corn, olive, and peanut oils 
TYPE Natural drying oil Natural drying oil Natural nondrying oils 
SOURCE Perilla ocymoides and Aleurites fordii, A. montana, Corn, olives, and peanuts 

P frutescens, members of or A. cordata, various species 

the mint family native to of tung tree (sometimes 

Asia called Chinawood tree) 
COLOR/APPEARANCE Pale Y Medium Y or YO All very pale Y 
USE Varies Furniture finishes Cooking; cheapening extender 


for housepaints 


REFRACTIVE INDEX Low Medium All low 

VISCOSITY Low to medium Low to medium All low 

THINNER/SOLVENT Aliphatic hydrocarbons Mineral spirits and N/A 
stronger 

REVERSIBILITY Aromatic hydrocarbons N/A N/A 

pH Varies; neutral to slightly acidic Relatively neutral N/A 

DURABILITY NR NR 

Interior Excellent 

Exterior Fair 

Rigid support Excellent 

Flexible support Fair—-good 

RESISTANCE TO: NR NR 

Water Excellent 

Acid Poor 

Alkali Fair 

Pollutants Fair 

Ultraviolet light Fair 

Decay Good 


Cn eee 


HAZARDS 
Health N/A Do not ingest N/A 
Fire (flash point) Very high High Very high 


OTHER COMMENTS Industrial use; experimental Use only to finish frames, Found in the cheapest products; 
use only in artists’ paints not in paints not for artists’ use 
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COMMON NAME 


Castor and dehydrogenated 


castor oils 


Mineral oil 


Beeswax 


TYPE 


Natural oils; nondrying 
and semidrying 


Petroleum derivative 


Natural wax 


SOURCE 


COLOR/APPEARANCE 


USE 


Castor beans—seeds 
of Ricinus communis, 
castor-oil plant 


Both nearly colorless 


Plain: extender; 
dehydrogenated: plasticizer 
and experimental use 


Refined “high molecular 
weight hydrocarbon” (CED) 


Colorless 


Medicinal; also used in 
one binder, for Genesis 
heat-set paints 


Bees’ honeycombs 


Dark Y to W, depending 
on degree of refinement 


Binder for encaustics and 
certain crayons; ingredient in 
emulsions, surface waxes 


REFRACTIVE INDEX Both low Low High when solid; 
iow when liquid 
VISCOSITY Both high Low High when solid; 
low when liquid 
THINNER/SOLVENT Strong solvents such N/A Mineral spirits 
as alcohol and ether 
REVERSIBILITY N/A N/A Excellent; if hardeners 
are added, more resistant 
pH N/A N/A Quite neutral 
DURABILITY 
Interior NR NR Excellent 
Exterior NR NR Fair-poor 
Rigid support Excellent 
Flexible support Fair—poor 
RESISTANCE TO: NR NR 
Water Excellent 
Acid Good 
Alkali Poor 
Pollutants Good 
Ultraviolet light Good 
Decay Excellent 
HAZARDS 
Health N/A N/A Do not overheat; do not breathe 
vapors 
Fire (flash point) Very high Very high Vapors flammable 
OTHER COMMENTS Dehydrogenated form Does not dry; used in Excellent artists’ material; can 


may prove useful; considered 


experimental 


Genesis paints with 
heat-set acrylic resin 


produce too-soft oil paint films 
if used in excess as a medium 
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COMMON NAME Carnauba wax Spermaceti Candelilla 
TYPE Natural wax Natural wax Natural wax 
SOURCE Brazilian palm; Head cavity of sperm Plant wax 

many varieties whale (and other species) 
COLOR/APPEARANCE YY to gray to bleached W Clean W Pale Y or Y to GBr 
USE Auto wax and conservation NR Electric insulation; 


paint removers, etc. (CED) 


REFRACTIVE INDEX High when solid; High when solid; High when solid; 
low when liquid low when liquid low when liquid 

VISCOSITY High when solid; High when solid; High when solid; 
low when liquid low when liquid low when liquid 

THINNER/SOLVENT Variable Variable Variable 

REVERSIBILITY Variable Good Good 

pH Relatively neutral Neutral Relatively neutral 

DURABILITY NR NR NR 

Interior 

Exterior 

Rigid support 

Flexible support 

RESISTANCE TO: NR NR NR 

Water 

Acid 

Alkali 

Pollutants 

Ultraviolet light 

Decay 

HAZARDS 

Health N/A, but do not overheat N/A N/A; do not overheat 

Fire (flash point) Vapors flammable Vapors flammable Vapors flammable 

— a er ee ee ee ee 

OTHER COMMENTS Hardener for conservation Formerly widely used; In paint removers, allows active 
adhesives; could be used now wisely preserved in materials to coat vertical 
to harden beeswax mixtures; _ live whales surfaces without flowing; 
poor color stability not an artists’ material 
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COMMON NAME Japan wax Ozokerite Microcrystalline wax 
(also called Ozocerite) 
TYPE Natural wax Natural wax Petroleum wax 
SOURCE Berries of Far Eastern Natural mineral wax from — Petroleum 
species of sumac Europe, Australia, and 
the Americas 
COLOR/APPEARANCE Oily W wax Variable, but refined WwW 


USE Cosmetics and art conservation 


REFRACTIVE INDEX High when solid; 


low when liquid 


VISCOSITY High when solid; 


low when liquid 


varieties are W 


In proprietary mixtures 
like Dorland’s Wax Medium 


High when solid; 
low when liquid 


High when solid; 
low when liquid 


Ingredient in adhesive mixtures 
for art conservation 


High when solid; 
low when liquid 


High when solid; 
low when liquid 


THINNER/SOLVENT Variable Mineral spirits Aliphatic hydrocarbons 
and stronger 

REVERSIBILITY Good Good Good 

pH Neutral Relatively neutral Neutral 

DURABILITY NR 

Interior Good Excellent 

Exterior Fair—poor Fair 

Rigid support Excellent Excellent 

Flexible support Fair Fair-good 

RESISTANCE TO: NR 

Water Excellent Excellent 

Acid Fair Fair 

Alkali Fair Fair 

Pollutants Good Good 

Ultraviolet light Good Fair—good 

Decay Excellent Excellent 

HAZARDS 

Health N/A; do not overheat N/A; do not overheat N/A; do not overheat 


Fire (flash point) Vapors flammable 


Vapors flammable 


Vapors flammable 


More like oil than wax; 

not an artists’ material; 

used in some wax-based 
adhesives for art-related work 


OTHER COMMENTS 


Conservation adhesive; soft 
and sticky at room temperature; 
must have hardeners added 


Relatively soft wax 
combined with oils and 
resins in wax soaps for 
artists’ use; use in minimum 
quantities with care; wax 
soaps can make films that 
are easily damaged 
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COMMON NAME Gum acacia (gum arabic) Gum tragacanth Gum karaya 
TYPE Natural gum Natural gum Natural gum 
SOURCE Sap from several species Several species of Sterculia urens, a plant from 
of acacia trees Astragalus, a genus of central and northern India 
shrubs found in the Middle 
East and western Asia 
COLOR/APPEARANCE Pale Y dusty Jumps or Pale Y tears; Pale Y tears; 
crushed powder W crushed powder; W crushed powder; 
translucent pale Y pale Y colloid 
colloidal solution 
USE Binder; adhesive; thickener; Binder (pastel); thickener Substitute for gum 
lithographic stop-out tragacanth 


REFRACTIVE INDEX 


VISCOSITY 


Low 


Medium to high 


Low as binder 


Medium to high as 
colloid solution; low in 
binder solution 


Water 
Good 


Slightly acidic 


Excellent 

Poor 

Excellent 
Excellent in thin films 


Low as binder 


Medium to high as 
colloid solution; low in 
binder solution 


Water 
Good 


Relatively neutral 


Excellent 

Poor 

Excellent 

Excellent in thin films 


Poor 

Poor 
Poor 
Poor 

Fair 
Fair-good 


Poor 
Poor 
Poor 
Poor 

Fair 
Fair-good 


rrr — —— ——— ———  SSSSSSSSFSSSSSSSSSSSSSSSSSMFMSFseseFeeee 


THINNER/SOLVENT Water 
REVERSIBILITY Good 

pH Slightly acidic 
DURABILITY 

Interior Excellent 

Exterior Poor 

Rigid support Excellent 

Flexible support Excellent in thin films 
RESISTANCE TO: 

Water Poor 

Acid Poor 

Alkali Poor 

Pollutants Poor 

Ultraviolet light Fair 

Decay Fair-good 

HAZARDS 

Health N/A; beware of mixtures 


Fire (flash point) 


N/A 


N/A; beware of mixtures 
N/A 


N/A; beware of mixtures 
N/A 


OTHER COMMENTS 


Excellent binder; thick 


Excellent, versatile, but 


Similar to gum tragacanth 


films will not work; 
hygroscopicity encourages 
cracking and mold 
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weak binder; thick films 

will not work; hygroscopicity 
encourages cracking and 
mold 
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COMMON NAME 


Dextrin 


Methyl cellulose 


Hide glue 


Whole egg 


TYPE 


Natural starch 


Processed natural 


Natural 


Natural emulsion 


SOURCE 


Partially hydrolyzed 


starch 


Methyl ether of 
cellulose, natural 
plant material 


Animal bones, 
hides, hooves, 
cartilage, etc. 


Fowl 


COLOR/APPEARANCE W powder 


USE 


REFRACTIVE INDEX 


VISCOSITY 


THINNER/SOLVENT 


REVERSIBILITY 


pH 


DURABILITY 
interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Alkali 

Pollutants 
Ultraviolet light 
Decay 


HAZARDS 
Health 
Fire (flash point) 


Additive for water- 
thinned vehicles 


Low to medium 
as a binder 


Low when thinned 


Water 


Good 


Relatively neutral 


Fair-good 
Poor 
Good 
Fair 


Poor 
Fair 
Fair 
Poor 
Poor 
Poor 


N/A 
N/A 


W flaky powder 


Thickener, stabilizer, 
cheap binder, 
adhesive 


High when dry; 
medium when 
prepared 


Low to high, 
depending on use 


Water 


Good 


Neutral 


Good-excellent 
Poor 
Good-excellent 
Fair 


Poor 

Fair 

Fair 

Fair 

Fair-good 
Good-excellent 


N/A 
N/A 


Hard Br sheets 
or granules 


Strong adhesive; 
binder for size paints 


Low to medium 
when prepared 


Like a raw egg 


Binder for 
egg-oil emulsions 


Low in vehicle 


Low when heated; 
high when cooled 


Water 


Good 


Low 


Water 


Poor; destroyed by water, 
not reversed 


Relatively neutral Neutral 
Good Excellent 
Poor Poor 
Excellent Excellent 
Poor Poor 
Poor Poor-fair 
Fair Poor 

Fair Poor 

Fair Fair 

Poor Good 
Poor Fair-good 
N/A N/A 

N/A N/A 


Excellent binder and 
ingredient in egg-oil 
emulsion vehicles 


Traditional size for 
textile supports, now 
thought hazardous 
because too strong; 
use synthetics instead 


Many varieties; similar 
to starches but more 
stable and resistant; 
good but weak 
adhesive 


Found in best com- 
mercial watercolors 
as thickener or 

binder extender; used 
alone, not a good 
binder; good, cheap, 
temporary vehicle 


OTHER COMMENTS 
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COMMON NAME 


Egg yolk 


Glair 


Casein 


TYPE 


Natural emulsion 


Natural emulsion 


Natural emulsion 


SOURCE 


Fowl 


Fowl 


Dried skim milk curd 


COLOR/APPEARANCE Y 


USE 


REFRACTIVE INDEX 


Binder for pure egg tempera 


Low in vehicle 


W, slightly translucent 


Binder for manuscript- 
illumination paints 


Low 


W to Y powder; clear syrup 
when prepared 


Binder for casein paints 
and gesso; adhesive 


Low 


VISCOSITY Medium to high Low when prepared Low to high, depending 
on dilution 

THINNER/SOLVENT Water Water Water; stronger for dried films 

REVERSIBILITY Poor; destroyed by water Good Poor; destroyed by scrubbing 
with water 

pH Neutral Neutral Alkaline 

DURABILITY 

Interior Excellent Good Excellent 

Exterior Poor Poor Poor 

Rigid support Excellent Good Excellent 

Flexible support Poor Poor Poor 

RESISTANCE TO: 

Water Fair Poor Fair 

Acid Poor Poor Poor 

Alkali Poor Poor Poor 

Pollutants Fair Fair Fair 

Ultraviolet light Good Fair Good 

Decay Fair-good Fair-good Fair-good 

HAZARDS 

Health N/A N/A N/A; solutions alkaline 

Fire (flash point) N/A N/A N/A 


OTHER COMMENTS 
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Excellent classic binder 
for egg tempera; cannot 
be duplicated by acrylic 
dispersions 


Classic binder for manu- 
script paintings; can also 
be used as a paper size 
and as an adhesive 

for gilding 


Excellent adhesive and binder, 
but inconvenient to prepare; 
cannot be duplicated by acrylic 
dispersions 
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COMMON NAME Slaked lime Vinyl resins Acrylic resins 
(calcium hydroxide) 
TYPE Natural catalytic Synthetic resin; lacquer Synthetic resin 
SOURCE Roasted calcium carbonate Ethylene; crude petroleum; Vinyl resins; large variety 
+ water (see text) large variety 
COLOR/APPEARANCE Dull W putty Large clear lumps that Large clear umps or W powder; 


fracture like glass; in water in water dispersions, milky W 
dispersions, milky W 


USE Support, ground, and Varies Varies 
binder for fresco buono 
REFRACTIVE INDEX N/A Low, depending on form Low, depending on form 
VISCOSITY High in putty form; Low to medium in solution Low to medium in solution 
lime water has low viscosity or water dispersion or water dispersion 


THINNER/SOLVENT — Water will destroy lime walls | Aromatic hydrocarbons, Aliphatics for most solutions; 
ketones for solutions; water water for dispersions unless dry 
for dispersions unless dry 


REVERSIBILITY Poor; destroyed by water Good in solution; Good in solution; 

if improperly applied poor in dispersion poor in dispersion 
pH Alkaline Neutral in solution; Neutral in solution; 

alkaline in dispersion alkaline in dispersion 

DURABILITY Solution: Dispersion: Solution: Dispersion: 
Interior Excellent Good Good Excellent Good-excellent 
Exterior Poor Fair Fair-good Good Fair 
Rigid support Excellent Excellent Excellent Excellent Excellent 
Flexible support Poor - Fair Good Fair Good-excellent 


RESISTANCE TO: 


Water Poor Excellent Fair Excellent Fair 

Acid Poor Excellent Poor Fair Poor 

Alkali Poor Fair Poor Fair Poor 

Pollutants Poor Good Fair Fair-good Fair 

Ultraviolet light Good Fair Fair Fair Fair 

Decay _ Good Excellent Excellent Excellent Excellent 

HAZARDS 

Health Very alkaline; can burn Solvents are a major hazard Solvents are a major hazard 

Fire (flash point) N/A Varies; solvent hazard Varies; solvent hazard 

OTHER COMMENTS Excellent mural material Solutions hazardous Solutions hazardous because 
in the right environmental because of solvents; of solvents, but can make good 
conditions; inconvenient dispersions safer but good _ paints; use only solutions that 
and expensive to prepare mainly as adhesives and can be thinned with mineral 

as a size; see MSDSs spirits; see MSDSs for hazards 


for hazards 
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COMMON NAME 


TYPE 


SOURCE 


Alkyd resins 


Synthetic resin 


Condensed ester of a 
polyhydric alcohol and 
a polybasic acid 


COLOR/APPEARANCE Y to YR, depending on modifier 


USE 


REFRACTIVE INDEX 


VISCOSITY 


THINNER/SOLVENT 


REVERSIBILITY 


pH 


Major industrial use as 
a paint binder 


Low to medium 


High, but in artists’ paint 
vehicle, low to medium 


Varies, but in artists’ binders, 
mineral spirits; higher 
aromatics for dried films 


Poor; aromatic solvents will 
destroy, not reverse 


Oil-modified: slightly acidic 


DURABILITY 
Interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Alkali 

Pollutants 
Ultraviolet light 
Decay 


HAZARDS 
Health 


Fire (flash point) 


OTHER COMMENTS 
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Excellent 

Good 

Excellent 
Good-excellent 


Excellent 
Fair 

Fair 
Good 
Good 
Excellent 


N/A, except if misused 
or abused 


Very high 


With more than 50% oil in 
vehicle, paints are really oil 
paints; versatile, nonyellowing 
(depending on oil), quick- 
drying, less apt to crack than 
linseed oil binders; better color 
development than acrylic 
dispersion binders 


Latex 


Natural or synthetic 
emulsion or dispersion 


Natural fine dispersion of 
rubber or resin in water 
(e.g., fig milk) 


Milky W 
Binder 


Medium to high when 
liquid; low to medium 
as dry film 


Low to high, depending 
on vehicle contents 


Water; higher solvents 
when dry 


Poor 


Alkaline 


Depends on type 
Good-excellent 
Fair—good 
Good~excellent 
Good-excellent 


Good 
Fair 
Fair 
Good 
Fair 
Good 


N/A, but be aware of other 
vehicle contents 


N/A 


Generic term for a wide 
variety of water-based 
dispersions of particles of 
rubber or resin in water; 
common latex housepaint 
is not an artists’ material 


Silicates 


Silicate 


Pure silica; dissolved in a 
solvent or dispersed as 
a colloid in water 


Clear or bluish liquid 


Industrial binder; 
experimental for artists 


Low 


Low until hydrolysis; medium 
to high until dry 


Varies from water to mineral 
spirits to alcohol 


Not possible 


Alkaline to very alkaline 


Depends on type 
Excellent 
Excellent 
Excellent 

Poor 


Good 
Fair 

Fair 
Excellent 
Good 
Excellent 


Silica can cause silicosis; pre- 
pared binder can burn the skin 


Varies from N/A to flammable 


Potential exterior mural paint 
binder; “one package” systems 
require only pigment disper- 
sion; application similar to 
fresco; serious health hazard: 
See MSDSs for hazards and 
follow all instructions 


Solvents and Thinners 


Thinners and solvents are used for 
diluting binders, for thinning paints 
to working consistency, for cleaning 
up around the studio, for dissolving 
varnish resins or waxes, and as 
cleaning agents in the conservation 
or restoration of paintings. The mate- 
rial is called a thinner when it is 
used to dilute another liquid, such 

as a painting medium, and a solvent 
when it is used to dissolve some- 
thing, such as a varnish resin. For 

the purposes of this chapter’s discus- 
sion, | am using the term “solvent” 


to refer to both categories. 


Solvents are usually volatile—that is, they 
evaporate rapidly—and leave little or no residue 
behind. The most common solvents the average 
artist will encounter are water, mineral spirits 
or gum turpentine, and, once in a while, alcohol. 
Solvents used by artists should meet these 
specifications: 
© The vapors given off by a solvent should 
be nontoxic. Few solvents meet this require- 
ment; many present both acute and chronic 


hazards to those who are careless with them 
or ignorant about their proper use. 

¢ The solvent should be completely volatile 
and leave no residues. Aged gum turpentine 
can leave a gummy deposit in the bottom 
of your palette cup. 

¢ The solvent should not dissolve paint 
layers that have already dried when used 
in a painting medium. In some cases, 
as when painting with watercolors, this 
problem is difficult to avoid if you do 
much overpainting. 

© The solvent should not induce a chemical 
reaction with the other materials or ingredi- 
ents used with it, and if it does—by design 
or by accident—then the reaction products 
should not be toxic to you or harmful to 
the painting. In the same vein, the solvent 
should mix completely with all the other 
materials with which it is used, and produce 
no precipitates or residues. When used as 
a solvent, the liquid should dissolve the other 
substance completely and not leave behind 
any reaction products. 


FIRE HAZARDS 
Most solvents are flammable, and some are 
extremely dangerous for this reason. An indication 
of a liquid’s flammability is expressed by its flash 
point: the lowest temperature at which a solvent 
gives off vapors that can be ignited by an open 
flame or spark. Note the inverse relationship 
between flash point and flammability: The lower 
the flash point, the more flammable the liquid is. 
Here are classifications of flammability, based 
on the flash point of a solvent: 
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Combustible Flash point 38°C to 65°C 
(100°F to 150°F) 
Flammable Flash point -7°C to 38°C 


(20°F to 100°F) (consider 
this room temperature) 
Extremely flammable Flash point around -7°C 
(20°F) 
Flash point at or below 
-122@ GOFF) 


Explosive 


* Caution: To avoid the danger of fire when 
using solvents, take the following important 
precautions: 

1. Know the flash point of the solvent, 
or determine its flammability by reading 
the container label carefully. 

2. Make sure that all container labels have 
complete information, including any cau- 
tions about hazards other than fire, with 
instructions for the treatment of injuries 
or overexposure and warnings about proper 
storage. Following this advice will also 
prevent you from using the wrong solvent 
by accident, which can have serious conse- 
quences for you and your painting. Never 
transfer solvents to unlabeled containers. 

3. Purchase solvents in the smallest quantities 
practical. There is little need to buy them 
in quantities larger than a gallon (3.8 |), 
but if you must, then store solvents in fire- 
proof steel cabinets that have a provision 
for automatically extinguishing fires. The 
doors should close automatically, or have 
a fusible link to close them in case of fire. 
Lab Safety Supply and other dealers have 
a good selection of these expensive cabinets 
(see List of Suppliers). 

4. Store solvents in their original containers, 
tightly closed, away from sources of heat 
(including direct sunlight), and out of the 
pathway to an exit from your studio. 

5. Keep even small containers of solvents 
closed when working; open them only 
to remove the solvent. 

6. Never smoke in the presence of solvents. 

7. Make sure that heating and ventilating 
equipment (exhaust fans) have explosion- 
proof motors, and that all other electrical 
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equipment in your studio is in excellent 
condition, with properly grounded wiring. 
Look for the holographic UL label on such 
items as power strips: Only the holo- 
graphic label is authentic. 

8. Dispose of soaked rags and materials prop- 
erly. The ideal container is one made of 
steel, with a self-closing top, that is fire- 
proof and self-extinguishing. Be aware that 
linseed oil-soaked rags can spontaneously 
combust; they should be put in a can that 
contains water and has a tight-fitting lid. 
Dispose of paint- and solvent-soaked 
rags in an environmentally responsible 
manner; contact your local government 
or the Environmental Protection Agency 
for instructions. 

9. Have a good-quality carbon dioxide or 
dry chemical fire extinguisher located in a 
prominent place, preferably near the exit 
and away from the storage area. 


HEALTH HAZARDS 

The health hazards of solvents are more significant 
than the fire hazards. Much has been made of these 
potential hazards in recent years; in industry they 
have been more extensively studied than in the arts. 
In the arts, familiar materials are often repackaged 
in containers much smaller than the package in 
which the original material was shipped, with less 
specific and less detailed cautionary labeling. 
Furthermore, the uses to which artists put sol- 
vents—not to mention other potentially harmful 
materials—are frequently variable, uncontrolled, 
unknown to the manufacturer or distributor of the 
product, or conducted somewhat carelessly. If you 
use a product carefully, with full understanding of 
its dangers, there will be less cause for alarm. 

Exposure to the hazards of solvents can occur 
in three ways: by absorption through the skin, 
especially through scratches or cuts; by inhalation 
of the vapors into the lungs or aspiration 
(breathing in) of the liquid; and by ingestion. 
Inhalation is the most dangerous hazard because 
it is most frequently encountered unintentionally. 
The various solvents have differing degrees of 
hazards, and can have either acute toxic effects 
(producing symptoms of injury immediately after 


exposure) or chronic toxic effects (producing symp- 
toms of injury only after prolonged exposure, 
even to low levels). 

The toxicity of solvents can be classified into 
four general categories: 

Extremely toxic solvents can produce major 
injury, or death, from a single incident of acute 
exposure. Skin damage or a severe allergic reaction 
can be produced by absorption through the skin. 
Brain damage or severe irritation of the nose, 
throat, and lungs can result from inhalation. Fatal 
injury can result from the aspiration or ingestion 
of small amounts. These materials can also produce 
chronic severe damage from regular exposure to 
smaller amounts over a sustained period of time. 

Highly toxic solvents may have a less severe 
acute effect during a single exposure to smaller 
amounts than extremely toxic materials, but 
they should still be considered quite hazardous. 
The injuries may be minor but permanent; 
chronic dermatitis from skin absorption is a good 
example. The inhalation of highly toxic vapors 
can cause headaches, nausea, and lung irritation. 
Aspiration or ingestion can be fatal unless imme- 
diate and massive first aid is applied. Repeated 
exposure to small amounts of a highly toxic mate- 
rial can have the same results as a single acute 
exposure to an extremely toxic material. 

Moderately toxic solvents may produce minor 
injury that can be treated by removal from con- 
tact with the material. An allergic skin reaction 
to a solvent can be avoided by not using it, or by 
protecting your skin with the appropriate gloves 
or creams. Intoxication from inhaling moderately 
toxic solvent vapors can be reversed by removing 
the victim to fresh air. Serious injury can still 
result from overexposure to large amounts of 
moderately toxic solvents. 

Slightly toxic solvents have a small chance 
of producing an acute or chronic injury, especially 
if exposure conditions are abused. 

Note: Nontoxic materials should be so labeled 
only if they have been tested. Most solvents have 
been tested, but many art materials, made of 
combinations of ingredients—including sol- 
vents—have not been fully tested. The next time 
you see the word “nontoxic” on an art material, 
you ought to treat that assertion (which is allowed 


under federal law) with skepticism. 

The chronic effects of exposures to solvents 
are more difficult to assess than the acute effects, 
which usually appear immediately. Some of the 
illnesses that have been shown to result from 
exposure to materials with a chronic toxic effect 
include sterility; birth defects and/or harm to a 
developing fetus; harm to a nursing infant; var- 
ious forms of cancer; personality changes or 
mental injury; damage to organ systems such as 
the blood, liver, heart, lungs, reproductive organs, 
or brain; and allergic skin or lung reactions. 

* Caution: To avoid injury when using solvents, 
take the following important precautions: 

1. Always know the contents of the solvents 
you're using. If the container is improperly 
labeled, do not use the solvent. Look for this 
statement: “Conforms to ASTM D4236,” 
which since 1992 has been required by 
federal law to appear on labels of products 
marketed to artists. Look for certification 
seals from the Art & Creative Materials 
Institute regarding health labeling on the 
products you are using (see Figures 7.6 and 
7.7, page 149), and be aware that neither 
ACMI seals nor ASTM conformance state- 
ments will appear on industrial materials 
not intended to be used by artists. Write to 
the manufacturer and ask for the Material 
Safety Data Sheets (MSDSs) on the mate- 
rial. These sheets provide some informa- 
tion about the harmful or hazardous 
content of the material, although they 
cannot be considered 100 percent reliable. 
If the manufacturer cannot or will not 
supply information about the material, do 
not use the product—there is no reason to 
risk serious injury. If at all possible, avoid 
the use of highly toxic solvents. 

Note: Material Safety Data Sheet 
information applies not only to solvents 
but also to other types of materials. If you 
have a question about the labeling of any 
product used in your studio, request an 
MSDS from the manufacturer. 

2. If you have further questions, consult a 
physician who has some knowledge of toxi- 
cology. Do not telephone the manufacturer 
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of an artists’ material with a health ques- 
tion. Because of legal liability, the manu- 
facturer will not be able to give you 
medical advice and will refer you to a 
poison control center. 
3. Wear splash goggles, or a full face mask, 
and gloves when using more than small 

amounts of a solvent. You must choose 

the proper glove for the specific solvent, 

since some gloves permit particular sol- Ne 

vents to penetrate (see Table 5.1 on pages 

103-110 for this information). Barrier 

creams can be used under gloves for addi- 

tional protection, or for short-term protec- 

tion for bare skin when using small 

amounts of the solvent. 
4. Never use solvents to clean your hands. 

Use soap and a scrub brush or a solventless | 

hand-cleaning cream. 
5. Use the proper ventilation to remove sol- 

vent vapors from your studio. The phrase 

“adequate ventilation” is on almost every BETTER 

solvent label, but its meaning is not always 

explained. An open window is generally not 

enough: There must be cross-ventilation to 

remoye solvent vapors, and “adequate ven- 

tilation” means at least ten air changes in 

the room per hour. Cross-ventilation 

directs the flow of air away from your face 

and out of your studio. 

A general exhaust fan placed in a 
window can provide air changes in a room 
if there is another window or door oppo- 


site that can let in fresh, uncontaminated BEST 

ait. You should feel a slight breeze, which 

will tell you that the air is moving out of Figure 5.1. Exhaust setups. Top to bottom: Unsafe venti- 
the room. A general exhaust fan should be lation; better ventilation; best ventilation, where vapors 
used ONLY with harmful solvents, NOT are drawn away from your face. 


with toxic or highly toxic solvents. To remove 
highly toxic or toxic vapors, direct local 


exhaust is recommended: Either a labora- and incorrect exhaust setups. Figure 5.2 
tory hood or a flexible duct system can be shows organic vapor and air-supply protec- 
used to remove vapors directly from your tive masks. Lab Safety Supply, in the List 
work area to the outside. If neither general - of Suppliers, is a source for this equipment. 
nor direct local exhaust systems are fea- 
sible, you can use an organic vapor mask, The importance of knowing the hazards 
provided with the correct cartridge filter. of using solvents cannot be overemphasized. It is, 
Figure 5.1 shows examples of correct however, equally necessary to keep a perspective 
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COVERS NOSE 


AND MOUTH COVERS FULL FACE 


REPLACEABLE 
CARTRIDGE 
FILTERS 


TO AIR SUPPLY 


Figure 5.2. Respirators. Left: Organic vapor mask covering 
nose and mouth, with two large replaceable cartridge 
filters. Right: Full-face air-supplied respirator. 


about them: You will have no need, in the normal 
course of events, to use the more dangerous sol- 
vents. Most painters live quite happily using only 
water, gum turpentine, mineral spirits, and occa- 
sionally alcohol or the more hazardous “lacquer 
thinners”—a generic term for various manufac- 
turers’ combinations of solvents like xylene and 
toluene, which are used to thin automotive lac- 
quers or dissolve the lacquer stencil films used 

in serigraphy. 

Most precautionary advice about solvents is 
based on common sense. Follow the advice given 
here and in the more specific and detailed accounts 
found in books such as Artist Beware, by Michael 
McCann (Guilford, CT: Lyons Press, 2005), or 
The Artists Complete Health and Safety Guide, by 
Monona Rossol (New York: Allworth Press, 2001). 
Practice good studio hygiene, and use protective 
equipment. Have the telephone number of a poison 
control center posted by your phone. If you work 
regularly with toxic solvents or other harmful mate- 
rials, discuss possible long-term effects with your 
doctor, and make sure that he or she is well versed 
in toxicology. Remember that ignorance is more 
dangerous than any particular solvent; even a rela- 
tively harmless solvent can be abused. 


COMMON SOLVENTS 


The more common solvents encountered in a 
painting studio are discussed briefly below. For 


quick reference to technical information, see Table 
5.1 on pages 103-110. For more detailed informa- 
tion on the less common solvents, consult one of 
the texts specializing in this kind of information, 
such as the authoritative The Artist's Complete 
Health and Safety Guide. For medical advice, see 


your doctor or call a local poison control center. 


Water 
Water is called the universal solvent, and it is 
the thinner artists use most often for many studio 
procedures. It thins and dilutes watercolors, casein, 
tempera, acrylic polymer and polyvinyl acetate 
dispersions, and fresco. 

Distilled water is often specified for the 
preparation of binders for water-thinned paints, 
since dissolved mineral salts or organic material 
in ordinary tap water can affect the performance 
or durability of the paint. Where local water is 
soft, there should be no problem, and distilled 
water (not spring water or mineral water) is usu- 
ally available at supermarkets or pharmacies. 


Gum Turpentine 
Turpentine is the general name for several products 
distilled from the sap of pine trees: the longleaf 
yellow pine (Pinus palustris) or the loblolly pine 
(Pinus taeda). The whole crude sap, or oleoresin, 
was originally called turpentine, but now the word 
usually refers only to the more volatile spirit, or 
liquid. (Rosin, extracted from the oleoresin, is used 
by printmakers, violinists, and baseball players; 
don’t confuse “rosin” and “resin.”) 

Gum turpentine (or “turps”) is properly called 
“pure gum spirits of turpentine.” It is distilled from 
the sap of live pine trees and for artistic use must 
be anhydrous, or water-free. Fresh turpentine is 
colorless or slightly yellow and has a distinctive 
odor; as it ages, it turns yellow and its odor grows 
sharper and more pronounced. Gum turps bought 
in a hardware store, where the stock turnover is 
rapid, is usually fresher than the smaller amounts 
found in art supply stores. 

As gum turpentine evaporates it leaves 
behind a slightly gummy residue. This is partly 
the result of polymerization and oxidation, and 
does little harm to mixtures in which it is used. 
Fresh turps is better in this respect. 
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Gum turpentine is classified as a moderately 
toxic solvent. Some varieties are more harmful than 
others (depending on the species of tree) and, to be 
certified by ACMI or an independent toxicologist, 
require a health-hazard warning label indicating 
conformance with ASTM D4236. This require- 
ment applies only to turpentines marketed as art 
supplies, not to turpentines sold in hardware stores. 
Gum turps is reasonably safe with regard to fire 
hazards, with a flash point of around 35°C (95°F): 
flammable. It should be stored in closed, opaque 
containers away from heat and light. The vapors 
can be irritating to the nose, throat, and eyes, and 
skin contact should be minimized because some 
people develop severe skin allergies to gum turpen- 
tine, and because it can cause kidney and bladder 
damage with overexposure. Do not use gum tur- 
pentine to clean brushes or hands. The only ume 
you will need to use this material is if you are dis- 
solving a varnish resin or making an oil painting 
medium containing damar resin. Most toxicologists 
agree that it is not a good idea to allow the use of 
gum turpentine in classroom studios; use odorless 
mineral spirits instead. 

The other varieties of turpentine are steam- 
distilled wood turpentine, from pine scraps or 
stumps; sulfate wood turpentine; and destruc- 
tively distilled wood turpentine. None of these is 
as pure or as useful as pure gum turpentine. They 
may often contain water and can be much more 
irritating than gum turpentine. 


Petroleum Products 
A number of solvents painters use are derived 
from crude oil. All are varieties of hydrocarbons, 
and painters are generally concerned with two 
classes: aliphatic hydrocarbons and aromatic 
hydrocarbons. 

The aliphatic solvents are considered less 
volatile and less active than the aromatics, 
although the less pure grades may contain a per- 
centage of aromatics, Gasoline and kerosene are 
included in this group. 

The aromatic solvents include benzene and 
toluene. They are quite volatile and consequently 
more active solvents. Most are highly flammable 
and some are highly toxic. 
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Aliphatic Hydrocarbons 
These petroleum distillates are generally slower 
acting and less volatile than the aromatic hydro- 
carbons. 


Mineral Spirits 
This is a refined distillate of petroleum with a low 
aromatic content, known by the general designa- 
tion of “paint thinner.” It is usually sold under pro- 
prietary names, such as P & W Paint Thinner. Its 
properties are similar to those of gum turpentine, 
but with several advantages: It does not leave a 
gummy residue when it evaporates, does not deteri- 
orate with age, is less likely to affect those with an 
allergic reaction to gum turpentine, and is much 
less expensive than gum turpentine. It can replace 
gum turps for studio operations that do not involve 
damar or other hard resins or varnishes. 

Odorless mineral spirits, completely free of 
the aromatic contaminants present in less pure 
grades, has appeared in the market during the last 
five years. This type is sold as the safer alternative 
to regular mineral spirits, since you can be 
exposed to the vapors for a much longer period 
before you become affected. However, note that 
cautionary labels on such products still warn 
of the possibility of overexposure and suggest 
using only small quantities at a time. I consider 
the loss of the odor warning in these products to 
be a detriment to the user: We might not know 
we are becoming overexposed until it’s too late. 

Mineral spirits is classified as moderately 
toxic, though when ingested it can be highly 
toxic. Its flash point is 30°C to 40°C (85°F to 
105°F): flammable. 


Varnish Maker's and Painter’s Naphtha 
Also known as VM&P naphtha, this solvent is 
more volatile than mineral spirits and is used occa- 
sionally as a substitute for it. The naphthas should 
be used with care—some of them may contain aro- 
matic additives, which can make them more flam- 
mable and more toxic. 

VM&P naphtha is classified as moderately 
toxic, though when ingested it can be highly 
toxic. Its flash point is -7°C to 13°C (20°F 
to 55°F): flammable. 


Kerosene 

This fuel oil is sometimes used as a cleanup sol- 
vent. It can leave behind a greasy residue as it 
evaporates and is not suitable for studio use. The 
proprietary solvent Varsol is only slightly better; 
it can be used for cleanup but not to thin or dilute 
paints or varnishes. 

Kerosene is moderately toxic; when ingested 
it can be highly toxic. Its flash point is 38°C to 
74°C (100°F to 165°F): combustible. 


Gasoline 
This fuel is a good paint thinner, but many vari- 
eties contain additional ingredients such as benzene 
that make it very dangerous to use. In addition, it 
is a serious fire hazard. 
Gasoline is extremely toxic. Its flash point 


is -46°C (-50°F): explosive. 


n-Heptane 
This solvent is now used in some brands of 
rubber cement. It is slightly toxic, though inges- 
tion can cause a moderately toxic reaction. Its 
flash point is -4°C (25°F): extremely flammable. 
Use with caution. 


Aromatic Hydrocarbons 
These petroleum distillates are significantly more 
active solvents than the aliphatic hydrocarbons, and 
some of them are more flammable and toxic. 


Benzene 

This dangerous and explosively flammable solvent 
was formerly found in many commercial solvent- 
thinned products; the odor was familiar to users of 
rubber cement. Now the solvent used in that product 
is usually n-heptane (which itself is harmful). 

Benzene should never be used in your studio. 
It is extremely toxic—a carcinogen. Its flash point 
is -11°C (12°F): explosive. 


Xylene 

Used as a solvent in picture conservation and 
restoration and sometimes found in fast-drying 
marker inks, xylene is less toxic and flammable 
than benzene, but its use should be avoided where 
possible: It is highly narcotic and can cause kidney 
and liver damage. 

Xylene is toxic. Its flash point is 27°C to 32°C 
(81°F to 90°F): flammable. 


Toluene 
Toluene is the solvent in some commercially 
prepared spray varnishes and fixatives. Handle 
these products very carefully—follow label 
instructions!—and avoid using the solvent by 
itself: It is highly narcotic and can cause kidney 
and liver damage. 

Toluene is toxic. Its flash point is 4°C to 7°C 
(40°F to 45°F): flammable. 

Note: Commercial brands of benzene, xylene, 
and toluene may be labeled benzol, xylol, and 
toluol. Unless they are chemically pure (desig- 
nated “C.P.”), they may contain small amounts 
of one another as additives. Commercial “lacquer 
thinners” can also contain one or more of them, 
with the label giving a nonspecific phrase such as 
“contains aromatic hydrocarbons.” Generally, the 
average painter need use none of these solvents. 


Alcohols 
The alcohols find minor use among artists as resin 
solvents, wetting agents, and cleaners. 


Ethyl Alcohol 
This is also called ethanol or grain alcohol, and 
usually contains a small proportion of water. 
Absolute alcohol, or 100 percent anhydrous (water- 
free) alcohol, can be obtained through chemical 
supply firms. Denatured ethyl! alcohol, available 
in paint supply and hardware stores, contains 
ingredients to make it poisonous—small amounts 
of gasoline, methyl alcohol, or other solvents. 
Denatured ethyl alcohol is most often used for 
studio operations. 

Ethyl alcohol is moderately toxic; denatured 
ethyl alcohol is highly toxic if ingested. The flash 
point of both kinds is 12°C to 16°C (54°F to 
60°F): flammable. 


Methyl Alcohol 
Also called methanol or wood alcohol, with the 
same general solvent properties as ethyl alcohol, it 
has significantly higher toxicity. It should not be 
used in the studio. Methyl alcohol is extremely 
toxic by ingestion. Its flash point is 12°C to 16°C 
(54°F to 60°F): flammable. 


Glycerine 
This is a trihydroxy alcohol also known as glycerin 
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or glycerol—a nonvolatile, syrupy alcohol that 
bears little resemblance to its cousins. Glycerine is 
used in medicines and foods, and in commercial 
coatings as a plasticizer. It finds the same use in 
manufactured and homemade paints containing 
brittle binders, principally watercolors. 

Glycerine is neither toxic nor flammable. 


Ketones 
The ketones are a group of organic solvents used in 
paint and varnish removers and as lacquer and 
plastic solvents. They are considerably stronger in 
their solvent action than some of the aromatic 
hydrocarbons. Some of them are more hazardous 
than the aromatics, and some are less hazardous. 
So-called lacquer thinners may contain one or 
more of the ketones. 


Acetone 
This is the most familiar of the ketones, and it is 
used as a solvent for a variety of natural and syn- 
thetic resins. 

Acetone should be classified as moderately 
toxic; it can irritate the respiratory tract. Its flash 
point is -19°C to -10°C (-4°F to 15°F): explosive. 
Avoid using it when possible because of the fire 


hazard. 


Methyl Ethyl Ketone 

This is also known as MEK and has many of 
the same solvent properties as acetone, although 
it is not as volatile. It is used as a vinyl resin sol- 
vent. MEK-peroxide, a derivative of MEK, is used 
as a catalytic additive for polyester resins; it is 
highly toxic. 

Methyl ethyl ketone should be classified as 
toxic. Its flash point is -4°C to -1°C (24°F to 
30°F): flammable. 


Methyl Isobutyl Ketone and Methyl Butyl Ketone 
These ketones are considerably more toxic than 
MEK. Do not use. 


Miscellaneous 
The following solvents are other materials that you 
might encounter but that are not generally found 
in the average studio. It is helpful to be aware of 
them. This is not a comprehensive list. 
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Cellosolve 
This solvent is sometimes used in acrylic polymer 
dispersion binders in very small amounts. Cello- 
solve is a proprietary name for this water-miscible 
solvent. 

Cellosolve should be classified as slightly 
toxic, though by ingestion it is moderately toxic. 
The amounts in commercial dispersions are not 
significant. Its flash point is 42°C (107°F): 
combustible. 

Carbitol 
This is also a proprietary solvent, with properties 
and uses similar to those of Cellosolve. Carbitol 
should be classified as slightly toxic, though by 
ingestion it is moderately toxic. The amounts in 
commercial dispersions are not significant. Its flash 
point is 96°C (205°F): combustible. 


Ethylene Glycol 
This is a type of glycol used in some acrylic disper- 
sions as a plasticizer; it provides stability to the dis- 
persion if it is frozen. (It is also used as an 
antifreeze for automobile radiators.) 

Ethylene glycol should be classified as slightly 
toxic; it is a lung and eye irritant, and ingestion in 
high doses can cause neurological damage and 
blindness. 

The amounts found in commercial dispersions 
may be significant depending on the manufac- 
turer's proprietary formula, but generally speaking 
the material does not pose a serious threat. The 
flash point is 111°C (232°F): combustible. 


For quick reference to the technical aspects 
of solvents and thinners, their uses, hazards, and 
some cautions about them, consult Table 5.1, 
which follows. For medical advice, see your doctor. 

In Table 5.1, Type of Ventilation is defined as 
follows: General = open door and window suffi- 
cient to provide draft for cross-ventilation. General 
exhaust = open door and window, assisted by venti- 
lation fan to provide draft for cross-ventilation. 
Local direct exhaust = system providing for removal 
of vapors directly from work area to the outside; 
for example, a window-mounted exhaust fan con- 
nected to ductwork that goes to work area. Fume 
hood = self-contained ventilation system that com- 
pletely separates work area from rest of studio 
(see your local chemistry laboratory, for example). 


TABLE 5.1. SOLVENTS AND THINNERS 


Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material’s 


flash point, the Jess flammable it is. 


COMMON NAME Water 


TYPE Aqueous 


SOURCE Ground water 


COLOR/APPEARANCE Clear liquid 


USE “Universal solvent”; pol- 
luted water may contain 


dissolved metal salts 


HAZARDS 

Flash point 

Fire hazard rating 

Health hazard rating 

by route of entry 
Absorption 
Aspiration 
Ingestion 
Inhalation 


N/A 
N/A 


Chronic: 
N/A 


Acute: 
N/A 


ACUTE EFFECTS 


CHRONIC EFFECTS 


TYPE OF VENTILATION 
(Explosion-proof motors) 


General 
(10 air changes per hour) 


General exhaust 
Local direct exhaust 
Fume hood 


BARRIERS 
Type of respirator 
Dust 
Organic vapor 
Air-supplied 
Goggles or other eye 
protection 


Type of rubber glove 
Latex/neoprene 
Nitrile 


Solvent-proof cream 


OTHER COMMENTS 
avoid hard water, mineral 
waters, sea water 


Soft tap water can be used; 


Distilled water 


Aqueous 


Pure gum spirits of turpentine 


Nonaqueous; should be anhydrous 


Distilled; also deionized Pinus palustris or P taeda; 


Clear liquid 


Mainly for “clean” 
techniques 


N/A 
N/A 


Chronic: 
N/A 


Acute: 
N/A 


For procedures where 
dissolved metallic salts 
could affect paint; 


many species of pine 
Very pale Y when fresh 


Diluent for oils and alkyds; 
solvent for damar resin 


35°C (95°F) 
Flammable 


Acute: Chronic: 
MT MT 
HT HT 
MT MT 
MT MT 


Skin irritation; severe lung 
damage; aspiration can be fatal 


Skin allergy or rash; vapors 
may sensitize skin 


x, if spraying 


x, if spraying 


x 
x, if sensitive 


Avoid if possible; certain species 
more likely to cause adverse 
reactions; use mineral spirits 


diluent for sensitive water- 


thinned paints 
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TABLE 5.1. SOLVENTS AND THINNERS, CONT’D. 


Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material’s 
flash point, the /ess flammable it is. 


COMMON NAME 


Steam-distilled turpentine VM&P naphtha 


Mineral spirits and odorless 
mineral spirits 


TYPE Nonaqueous, but may Nonaqueous Nonaqueous 
contain water 
SOURCE Ground pine wood pulp; Petroleum distillate Petroleum distillate 
lumber industry by-product 
COLOR/APPEARANCE Darker than pure gum turps Clear liquid Clear liquid 
USE Commercial use Paint thinner;cleanup —_ Thinner; cleanup; resin solvent 
HAZARDS NR NR 
Flash point 35°C (95°F) -7°C to 13°C (20°F to 55°F) 30°C to 40°C (80°F to 105°F) 
Fire hazard rating Flammable Flammable Flammable 
Health hazard rating : 
by route of entry Acute: Chronic: Acute: Chronic: Acute: Chronic: 
Absorption MT MT MT MT MT MT 
Aspiration All HT EM ET file Ei 
Ingestion MT MT MT MT MT MT 
Inhalation MT MT MT MT MT MT 


ACUTE EFFECTS 


CHRONIC EFFECTS 


TYPE OF VENTILATION 
(Explosion-proof motors) 
General 


(10 air changes per hour) 


General exhaust 
Local direct exhaust 
Fume hood 


Same as pure gum turps, 
but can be more acute 


Same as pure gum turps, 
but can be more acute 


Skin irritation; slight 
narcotic; aspiration 
can be fatal 


Skin irritation; 
vapors harmful 


DO NOT USE 


DO NOT USE 


Skin irritation; slight 
narcotic; aspiration 
can be fatal 


Skin irritation; concentration 
of vapors can be harmful 


x, at least 


x, preferred 


BARRIERS 
Type of respirator 
Dust 
Organic vapor 
Air-supplied 
Goggles or other 
eye protection 


Type of rubber glove 
Latex/neoprene 
Nitrile 


Solvent-proof cream 


x 


Xx 


x 


xX 


OTHER COMMENTS 
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Not an art material; likely 
to contain other materials 
that could cause more 
severe reactions 


x, if spraying 


x, if spraying 


xX 


x 


Not an art material; 
mineral spirits is cleaner 
and safer, though has 
same hazards 


Good general-purpose solvent 
with excellent characteristics; 
odorless variety may be safer, but 
beware of overexposure to vapors 


TABLE 5.1. SOLVENTS AND THINNERS, CONT’D. 


Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material's 
flash point, the fess flammabie it is. 


COMMON NAME Kerosene (kerosine) Gasoline n-Heptane 
TYPE Nonaqueous Nonaqueous Nonaqueous; may not be C.P. 
(may contain water) 
SOURCE Petroleum fuel oil Petroleum fuel oil Distilled petroleum 
aromatic hydrocarbon 
COLOR/APPEARANCE Greasy W to paleY liquid Clearto pinkish liquid — W (clear) liquid 
USE Fuel; cleanup Fuel Solvent; may replace highly toxic 
benzene in some rubber cements 
HAZARDS NR NR NR 
Flash point 38°C to 74°C (100°F to 165°F) -46°C (-50°F) -4°C (25°F) 
Fire hazard rating Combustible Explosive Extremely flammable 
Health hazard rating 
by route of entry Acute: Chronic: Acute: Chronic: Acute: — Chronic: 
Absorption MT MT ET ET MT MT 
Aspiration EV ET El ET HT HT 
Ingestion MT HT ET ell MT MT 
Inhalation MT MT ET ET HT HT 


ACUTE EFFECTS 


CHRONIC EFFECTS 


TYPE OF VENTILATION 
(Explosion-proof motors) 


General 
(10 air changes per hour) 


General exhaust 
Local direct exhaust 
Fume hood 


BARRIERS 
Type of respirator 
Dust 
Organic vapor 
Air-supplied 
Goggles or other 
eye protection 


Type of rubber glove 
Latex/neoprene 
Nitrile 


Solvent-proof cream 


Skin irritant; narcotic; 
aspiration can be fatal 


Skin irritation; concen- 
tration of vapors can 
be harmful 


DO NOT USE 


x, at least 


Ingestion or aspiration 
can be fatal; skin 
defatting; narcotic 


Brain damage; 
skin defatting; 
other organ damage 


DO NOT USE 


Skin, eye, nose, throat irritant; 
concentrated vapors: 
heart failure 


Skin defatting; possible organ 
damage and damage to central 
and peripheral nervous systems 


x, at least 
x, preferred 
x, preferred 


x, at least 
x, preferred 


xX 


x 


x, but gloves are preferred 


OTHER COMMENTS 


Not an art material; 
greasy and dirty 


Very dangerous material; Not as hazardous as the former 
good solvent properties, solvent for rubber cement (ben- 


but do not use 


zene), but use with caution 
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TABLE 5.1. SOLVENTS AND THINNERS, CONT’D. 


Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material’s 
flash point, the /ess flammable it is. 


COMMON NAME 


TYPE 


SOURCE 


COLOR/APPEARANCE 


Benzene (benzol) 


USE 


HAZARDS 
Flash point 
Fire hazard rating 


Health hazard rating 

by route of entry 
Absorption 
Aspiration 
Ingestion 
Inhalation 


Nonaqueous; 
may not be C.P. 


Distilled petroleum 
aromatic hydrocarbon 


Xylene (xylol) Toluene (toluol) 
Nonaqueous; Nonaqueous; 
may not be C.P. may not be CP. 


Distilled petroleum 
aromatic hydrocarbon 


W (clear) liquid 


Solvent 

NR 

-11°C (12°F) 

Explosive 

Acute: Chronic: 
ET Bll 

EW El 

ET ET 

ET Ell 


ACUTE EFFECTS 


CHRONIC EFFECTS 


TYPE OF VENTILATION 
(Explosion-proof motors) 


General 
(10 air changes per hour) 


General exhaust 
Local direct exhaust 


Carcinogenic; do not use 


Carcinogenic; do not use 


DO NOT USE 


W or slightly Y liquid 


Solvent; found in some 
rapid-dry felt-tip markers 


27°C to 32°C (81°F to 90°F) 
Flammable 


Acute: Chronic: 
MT MT 

El Ell 

HT HT 

HT HT 


Skin, eye, nose, throat 
irritant; concentrated 
vapors: heart failure 


Skin defatting; 
possible organ damage 


Xx 


Distilled petroleum 
aromatic hydrocarbon 


W (clear) liquid 


Solvent; found in some 
spray varnishes 


4°C to 7°C (40°F to 45°F) 
Flammable 

Acute: Chronic: 

MT MT 

HT HT 

HT HT 

MT MT 


Skin, eye, nose, throat irritant; 
concentrated vapors: 
heart failure 


Skin defatting; 
possible organ damage 


x 


Fume hood x, preferred x, preferred 
BARRIERS 
Type of respirator 
Dust 
Organic vapor x Xx 
Air-supplied x, preferred x, preferred 


Goggles or other 
eye protection 


Type of rubber glove 
Latex/neoprene 
Nitrile 


Solvent-proof cream 


x 


xX 


x, but gloves 
are preferred 


OTHER COMMENTS 
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A human carcinogen; 


do not use; do not confuse 


with benzine, the old 
name for VM&P naphtha 


x 


x 


x, but gloves 
are preferred 


Odor familiar to users 
of solvent-based 
markers; use general 
exhaust at least 


Use caution if spraying; 

use general exhaust at least 
though local direct exhaust 
is best 


, 
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Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material’s 
flash point, the /ess flammable it is. 


COMMON NAME Ethyl alcohol (ethanol) Denatured ethyl alcohol § Methyl alcohol (methanol) 
TYPE Nonaqueous; may contain Nonaqueous; Nonaqueous; hygroscopic; 
water; hygroscopic hygroscopic; contains may be contaminated; 
toxic materials may contain toxic materials 
SOURCE Distilled from grain Distilled from grain Distilled from grain 
COLOR/APPEARANCE W liquid W liquid W liquid 
USE Solvent Solvent Solvent and fuel 
HAZARDS NR 
Flash point 12°C to 16°C (54°F to 60°F) = 12°C to 16°C (54°F to 60°F) += 12°C. to. 16°C (54°F to 60°F) 
Fire hazard rating Flammable Flammable Flammable 
Health hazard rating 
by route of entry Acute: Chronic: Acute: Chronic: Acute: Chronic: 
Absorption ST ST ST ST MT MT 
Aspiration HT HT HT HT HT HT 
Ingestion MT HT HT HT Ell le 
Inhalation ST ST ST ST HT MT 
ACUTE EFFECTS Intoxication; aspiration Intoxication; euphoria; All effects of ethyl plus fatal coma, 
into lungs can be very coma; organ damage, _—_ severe organ damage; blindness 
harmful depending on denaturant 
CHRONIC EFFECTS Liver and other organ Liver and other organ All effects of ethyl; 
damage; can be fatal damage; can be fatal chronic effects can be fatal 
TYPE OF VENTILATION DO NOT USE 
(Explosion-proof motors) 
General Xx Xx 
(10 air changes per hour) 
General exhaust x, preferred x, preferred 
Local direct exhaust 
Fume hood 
BARRIERS 
Type of respirator 
Dust 
Organic vapor x, if spraying x, if spraying 
Air-supplied 
Goggles or other x, if spraying x, if spraying 
eye protection 
Type of rubber glove 
Latex/neoprene x x 
Nitrile x, preferred x, preferred 
Solvent-proof cream x x 
OTHER COMMENTS Grain alcohol, about 95% | Morecommonlyused Toxic solvent; do not use 


alcohol arid 5% water (i90_~—s than ethyl, and easier 
proof), saferandeasierto to get, but poisonous; 
get than 100% ethyl;100% use with caution 
ethyl better for anhydrous 

needs; not a safe material 
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TABLE 5.1. SOLVENTS AND THINNERS, CONT’D. 


Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material's 
flash point, the /ess flammable it is. 


COMMON NAME 


Glycerine (glycerol) 


Ethylene glycol 
(ethylene alcohol) 


Propylene glycol 
(1,2 propanediol) 


TYPE Nonaqueous; hygroscopic Nonaqueous; hygroscopic Nonaqueous; hygroscopic 
SOURCE Distilled from grain; Distilled from grain; Distilled from grain; 
trihydroxy alcohol dihydric alcohol dihydric alcohol 
COLOR/APPEARANCE Viscous W syrup with Viscous W liquid or Viscous W liquid or 
sweet odor opaque waxy solid opaque waxy solid 
USE Plasticizer Plasticizer Plasticizer 
HAZARDS 
Flash point Not flammable Not flammable unless Not flammable unless 


Fire hazard rating 
Health hazard rating 


Not flammable 


heated: do not heat 


heated: do not heat 


by route of entry Acute: Chronic: Acute: Chronic: Acute: Chronic: 
Absorption N/A N/A ST Sil ST ST 
Aspiration N/A N/A HT HT ST Sill 
Ingestion N/A N/A MT MT ST ST 
Inhalation N/A N/A Si Sil Sil ST 
ACUTE EFFECTS N/A Ingestion can be fatal 
CHRONIC EFFECTS N/A Chronic ingestion of 
small amounts can lead 
to organ damage 
TYPE OF VENTILATION 
(Explosion-proof motors) N/A 
General x x 
(10 air changes per hour) 
General exhaust 
Local direct exhaust 
Fume hood 
BARRIERS N/A 
Type of respirator 
Dust 
Organic vapor x x 
Air-supplied 
Goggles or other x x 
eye protection 
Type of rubber glove 
Latex/neoprene 
Nitrile Xx 


Solvent-proof cream 


OTHER COMMENTS 
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A safe alcohol; used as a 
plasticizer in watercolors 


x, instead of gloves OK 


Additive for some 
artists’ acrylic dispersion 
paints; little need in the 
average studio 


Additive for some artists’ acrylic dis- 
persion paints; little need in average 
studio; less than 1% by weight con- 
centration in containers of paint; 

do not heat or eat paint 
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Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material’s 
flash point, the /ess flammable it is. 


COMMON NAME Acetone (propanone; Methyl ethyl! ketone Methyl butyl ketone 
dimethyl ketone) (MEK; 2-butanone) (MBK; 2-hexanone) 
TYPE Nonaqueous; Nonaqueous Nonaqueous 


miscible with water 


SOURCE Distilled from natural gas _ Distilled from natural gas _ Distilled from natural gas 
and other sources and other sources and other sources 
COLOR/APPEARANCE Clear liquid Clear liquid Clear liquid 
USE Solvent Solvent Solvent 
HAZARDS 
Flash point -19°C to -10°C (-4°F to 15°F) = -4°C to -1°C (24°F to 30°F) ~—-23°C. to 35°C (73°F to 95°F) 
Fire hazard rating Explosive Flammable Flammable 
Health hazard rating 
by route of entry Acute: Chronic: Acute: Chronic: Acute: Chronic: 
Absorption ST ST MT MT HT HT 
Aspiration HT HT HT HT ET Bil 
Ingestion MT MT MT MT MT MT 
Inhalation Si Sf MT MT Eli zi 
ACUTE EFFECTS Intoxication; skin irritation intoxication; skin Intoxication; weakness 
or drying irritation or drying and nerve damage 
CHRONIC EFFECTS Intoxication; skin irritation —_ Intoxication; skin irrita- General deterioration 
or drying; do not drink tion or drying; do not of the nervous system 
alcohol while using acetone —_—_ drink alcohol while 
using MEK 
TYPE OF VENTILATION DO NOT USE 


(Explosion-proof motors) 


General 
(10 air changes per hour) 


General exhaust 
Local direct exhaust x, fire hazard x, fire hazard 
Fume hood 


BARRIERS 
Type of respirator 
Dust 
Organic vapor x, if spraying x, if spraying 
Air-supplied 
Goggles or other x, if spraying x, if spraying 
eye protection 
Type of rubber glove 
Latex/neoprene x x 
Nitrile 
Solvent-proof cream x, but gloves are better x, but gloves are better 


OTHER COMMENTS Dangerously explosive Very flammable; use Very hazardous to health; 
with great caution; do not use 
MEK-peroxide (a derivative 
of MEK) is highly toxic 
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TABLE 5.1. SOLVENTS AND THINNERS, CONT’D. 


Key: N/A = not applicable; ST = slightly toxic; MT = moderately toxic; HT = highly toxic; ET = extremely toxic; 
NR = not recommended; C.P. = chemically pure; Y = yellow; W = white (clear). Remember, the higher a material’s 
flash point, the /ess flammable it is. 


COMMON NAME Methyl isobutyl ketone Cyclohexanone 
(MIBK; hexone) (also known as “hexanone”) 


TYPE Nonaqueous Nonaqueous 


SOURCE Distilled from natural gas —_ Distilled from natural gas 
and other sources and other sources 


COLOR/APPEARANCE Clear liquid Clear liquid 


USE Solvent Solvent; polymerized form: resin varnish 


HAZARDS NR NR 

Flash point 24°C (74°F) 44°C (17°F) 

Fire hazard rating Flammable Combustible 

Health hazard rating 

by route of entry Acute: Acute: Chronic: 
Absorption MT MT MT MT 
Aspiration Alle HT ET Eli 
Ingestion MT MT ST SI 
Inhalation MT MT HT HT 


ACUTE EFFECTS Intoxication; narcosis; Intoxication; skin, eye, 
skin, eye, nose, and nose, and throat irritation 
throat irritation 


CHRONIC EFFECTS Same as acute, but Organ damage 
more severe irritation 
of mucous membranes 


TYPE OF VENTILATION DO NOT USE 
i (Explosion-proof motors) 


General 
(10 air changes per hour) 


General exhaust 
Local direct exhaust x, preferred 
Fume hood 


BARRIERS 

Type of respirator 
Dust 
Organic vapor x, preferred 
Air-supplied 

Goggles or other 

eye protection 


Type of rubber glove 
Latex/neoprene 
Nitrile 


Solvent-proof cream Xx 


OTHER COMMENTS Hazardous; if possible, Not useful as a solvent; 
do not use more useful in the form 
known as a “ketone resin 
varnish” (Talens, Winsor 
& Newton) 
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Varnishes, Balsams, Driers, 
Preservatives, and Retarders 


Varnishes are solutions of natural 
or synthetic resins that dry, usually 
by evaporation, when spread thinly 
on a surface. The dried films are 
solid and relatively transparent. 
According to the composition of 
the solution, the films exhibit 
varying qualities of gloss, flexibility, 
and durability. Although in the past 
| have called varnishes “protective 
coatings,” it is better, given current 
knowledge about them, to simply 
characterize them as “coatings,” 
because sometimes their use on 
a painting’s surface can cause more 
harm than good. 

Artists use two major categories 
of varnishes: solution varnishes 
and cooked-oil varnishes. Some 
writers have classified lacquers and 
enamels, varnishlike coatings that 
are often colored, as a third category 


of varnish. 


SOLUTION VARNISHES 
Dissolving a resin in its solvent makes a solution 
varnish. Such mixtures are sometimes called “cold 
cut varnishes” because they are not heated to dis- 
solve the resin. If alcohol (“spirits of wine”) is 
the solvent, the resulting mixture may be called 
a “spirit varnish.” 

Solution varnishes dry by simple evaporation. 
Theoretically, the dried films are reversible and 
can be reliquefied by using the original solvent; 
practically, however, this is not always the case. 

These varnishes are easily homemade (exam- 
ples are damar in gum turpentine and shellac in 
alcohol). The concentration of a natural resin var- 
nish made by solution is called a “cut.” The cut 
is determined by the proportion of the weight 
of the resin to a gallon volume of the solvent. 
Therefore, a “5-pound cut” means that 5 pounds 
(2.3 kg) of the resin were dissolved in 1 gallon 
(3.8 1) of the solvent. A 5-pound cut is the usual 


concentration for solution varnishes. 


COOKED-OIL VARNISHES 
Cooked-oil varnishes are more complex solutions 
of resins melted in heated oils, with the addition 
of driers and thinners. The drying process is also 
more complex: The solvent evaporates and the oil 
polymerizes and oxidizes. The dried films are con- 
sequently much harder than the solution varnish 
films, and are not easily reliquefied with the orig- 
inal solvent because of the change in the nature 
of the oil content. An example of a cooked-oil 
varnish is linseed oil-copal. 

Debate about the use of cooked-oil varnishes 
has centered on the fact that they contain heated 
oils, which have a tendency to darken and grow 
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brittle more rapidly than unheated oils. Further- 
more, the hard resins (such as copal) used in 
making them are more variable in quality than 
the softer resins (such as damar), and do not 
easily reliquefy. This would be significant if the 
cooked-oil varnish were to be used as a final 
coating on a finished work, where its removal 
would be desirable when the work needs to be 
cleaned. If the cooked-oil varnish is to be incor- 
porated into a painting medium, its potential 
irreversibility is actually an advantage. * Caution: 
Cooked-oil varnishes should not be homemade, 
because the heating of solvents and oils presents 
significant health and safety hazards. The produc- 
tion of cooked-oil varnishes is restricted to large- 
scale manufacturing processes, where the precise 
mixture of potentially harmful ingredients can 
be easily monitored. 


LACQUERS AND ENAMELS 
These varnishlike coatings are widely used in 
industry and have found sporadic application 
in artistic painting. 


Lacquers 
Lacquers can be based on nitrocellulose or other 
cellulose derivatives dissolved in strong solvents 
such as acetone. They have more recently been 
based on vinyl resins and their derivatives, the 
acrylics—again using strong, volatile solvents. 

The rapid drying time of lacquers, particu- 
larly when they are sprayed in very thin coats on 
rigid substrates, makes them useful in high-speed 
production processes. But unless they are applied 
under carefully controlled conditions, their useful- 
ness is relatively limited insofar as durable artistic 
painting is concerned. Some very high-quality, 
automotive lacquers have been used by such 
artists as Frank Stella. 

The older nitrocellulose lacquers showed a 
marked tendency to crack, darken, yellow, and 
lose adhesion. The newer lacquers must still be 
applied with a great deal of care, lest they, too, 
crack or lose adhesion. 


Enamels 


Enamels are industrially prepared combinations 
of varnish and oil that are usually colored with a 
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pigment. When they are applied in thin, uniform 
layers on a rigid support, commercial enamels per- 
form reasonably well. They are noted for their 
leveling properties, which produce smooth surfaces 
with good gloss. However, the requirement that 
enamels be applied in thin films does not neces- 
sarily lend itself to the free-flowing brushstrokes 
used in some painting styles, and violating this rule 
about their use can produce a paint that wrinkles, 
creeps, or cracks. 

Commercial enamel manufacturers fre- 
quently change production formulas and pig- 
ments, and they sometimes use materials and 
colorants that are not durable. 


USES OF VARNISHES 
Varnishes are used for different purposes, in 
combination with other materials, and in different 
strengths. Below are some uses of a varnish. 


For Picture Coatings 
A varnish is used as a final coating on a finished 
painting to give the surface a consistent appearance 
and to protect the painting from dirt, dust, and 
other atmospheric impurities. 

To function well in this capacity, a varnish 
chosen for use as picture protection should meet 
the requirements listed below, which are adapted 
from an article by Rutherford J. Gettens in the 
November 1934 issue of the Journal of Chemical 
Education, and quoted in The Artists Handbook 
of Materials and Techniques, by Ralph Mayer (fifth 
edition, revised and updated, 1991). Even after 
more than seven decades, these requirements still 
stand as desirable. 

e A varnish should provide protection from 
atmospheric impurities. Dust and chemical 
pollutants, even in air-conditioned environ- 
ments, can wreak havoc on a painting by dis- 
coloring and disfiguring or pitting and physi- 
cally deteriorating the picture's surface. A var- 
nish should take the brunt of this damage. Its 
removal during cleaning saves the picture. 

e A varnish should expand and contract in 
response to atmospheric changes. This is par- 
ticularly important if the varnish is used on a 
picture painted on a flexible support. Brittle 
lacquers do not make good picture varnishes. 


e A varnish should preserve the elasticity of 
the painting. A brittle varnish can easily 
transfer its mechanical action to inflexible 
areas of the painting. 

e The varnish should be transparent and color- 
less. This almost goes without saying, except 
that many varnishes have a slight tinge of 
color. Damar is distinctly yellow—and gets 
yellower as it ages. 

¢ The varnish film should be able to be applied 
in a thin layer. A thin coating of varnish will 
not disturb any textural effects on the surface 
of the painting. A thick coating is apt to 
change color more rapidly or present such 
a reflective surface that the work cannot be 
seen easily. A thin coating is less likely to 
crack as it expands and contracts. Too thin 
a coating, however, can be removed too easily 
or may deteriorate too rapidly. 

e A varnish should be reversible. The con- 
servation of a painting often includes the 
removal of embedded surface dirt by carefully 
removing the varnish coating. Many var- 
nishes do not remain soluble in their original 
solvents, even though they were once thought 
to. The removal of irreversible varnishes 
requires stronger agents that may be dan- 
gerous for the paint underneath. Some var- 
nishes grow less soluble by such slow degrees 
that the fact that they are not entirely 
reversible is unimportant: If the surface of 
the varnish is removable, then the purpose 
is served. Some conservators, however, insist 
that a varnish be completely removable. 

@ The varnish should not cloud. This defect, 
also known as “bloom,” results from the 
penetration of water vapor into the film or 
condensation of water vapor within the film. 
The painting may look as if it’s covered 
with frosted glass—a whitish or bluish veil 
seems to grow over its surface. A varnish can 
bloom because it attracts water vapor: Mastic 
varnish’s solvent is alcohol, which is hygro- 
scopic. Bloom can also be the result of faulty 
application: A cloudy, humid day is not a 
good time to varnish a painting, because 
water vapor can be trapped beneath the 
drying film. 


e A varnish should have the “proper” degree 
of gloss. Glossiness is an attractive quality, 
and a hard gloss gives a surface that dust and 
dirt will not stick to (soft, glossy varnishes 
are sticky enough to attract dirt). But glossy 
paintings are hard to see unless they are 
lighted carefully. Matte surfaces are easier 
to view, but they have a microscopic texture 
that allows the deposit of surface dirt. Semi- 
gloss surfaces are a reasonable alternative. 


No varnish is yet capable of meeting all of 
the above requirements. There is no “best” varnish 
for any purpose, since the use of a particular var- 
nish will be dictated by environmental circum- 
stances such as heat, humidity, exposure to light, 
and so on. Furthermore, all varnishes eventually 
deteriorate on the surface of a painting—yel- 
lowing, cracking, crazing, or blooming are the 
common signs of this—and must be replaced. 
Research into the problem of varnishes continues. 

Some varieties of acrylic solution varnishes 
hold promise, although it has been shown that 
some of them also become insoluble on exposure 
to ultraviolet light by a process called cross- 
linking. Many paint makers now sell acrylic solu- 
tion varnishes that have ultraviolet light absorbers 
or inhibitors in them and will cross-link much 
more slowly. 

Robert Gamblin of Gamblin Artists Colors 
worked with René de la Rie, chief conservation 
scientist at the National Gallery of Art in 
Washington, DC, with a specialty in resins, 
to develop Gamvar, a coating now on the market 
that is based on a styrene resin with the brand 
name Regalrez, dissolved in an unidentified 
“petroleum solvent.” This varnish has a very low 
molecular weight, and therefore is capable of 
making colors look very saturated and deep; it 
can be applied in very thin films and is more 
easily removed than the acrylic solution varnish 
coatings. 

Damar resin dissolved in gum turpentine, 
while subject to yellowing and embrittlement 
with aging, is still recommended to the artist who 
wishes to manufacture and use varnish-containing 
painting mediums. However, it is not recom- 
mended as a final varnish coating. 
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The usual concentration for a heavy picture 
varnish is a 3-pound cut, which can be reduced to 
a 2-pound cut for a lighter varnish. 


As a Retouch Varnish 
A retouch varnish is a solution varnish greatly 
thinned with its solvent and applied in extremely 
thin films. Its purpose is to make a portion of a 
painting youre working on that appears dried out 
or sunken-in look wet again. 

Sinking-in is the result of a ground that’s too 
absorbent or unevenly absorbent, which starves 
the paint layer of its binder. Sinking-in can also 
be caused by a painter using too much thinner 
with a paint, thereby weakening the binder’s 
capacity to make a film and exposing pigment 
particles to the air. Sinking-in occurs most often 
in oil, alkyd, and acrylic dispersion painting, espe- 
cially among beginners who use too much thinner 
and not enough paint. 

Retouch varnish is applied only to those areas 
of the picture that require it, not as a continuous 
film over the entire surface of the painting. The 
retouch makes it much easier to match the color 
of fresh paint with that of dry paint. You apply 
the varnish with a soft brush or by spraying. 

* Caution: Spraying is a health and fire hazard 
because of the solvent in the retouch. At least 
wear a vapor mask if you spray a retouch varnish. 

More than one coat of a retouch varnish is 
often necessary to get the “wet look,” but avoid 
a heavy buildup, which could produce a glossy 
layer. The point is to change the refractive index 
of the dried paint, not interfere with the structure 
of the painting. 

The usual concentration for a retouch var- 
nish is a l-pound cut. 


As an Ingredient in Other Mixtures 
Varnish can be used in oil painting or glazing 
mediums and in some wax vehicles to impart hard- 
ness and a degree of gloss to the painted films. 

If solution varnishes are used in these mix- 
tures, there is a chance of producing a paint film 
that is easily redissolved by overpainting, or a 
whole painting that is subject to embrittlement, 
or a picture that could be damaged during 
cleaning. Using a cooked-oil varnish as an ingre- 
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dient in an oil painting medium may prevent the 
paint layer from being dissolved, but it could also 
lead to darkening and embrittlement if the hard 
varnish resin is unreliable. So use a solution var- 
nish, but keep the varnish content of the medium 
as small as possible: In a 10-parts-by-volume oil 
medium, use no more than 1 part solution var- 
nish, including the thinner (if the varnish con- 
tains a thinner). As a part of a wax vehicle, the 
varnish content can be slightly higher: up to 
30 percent. 

The usual concentration of the varnish used 
in a medium or binder is a 5-pound cut. 


As a Size 

A greatly diluted varnish solution can be used to 
size an absorbent surface, as noted in chapter 3. 
Some resins, such as the acrylics or shellac, can also 
be diluted and used as fixatives for chalk or pastel 
drawings. A pigmented size is called an impri- 
matura. 

The usual concentration for a varnish used 
as a size is a 1-pound cut. 


NATURAL RESINS 
Natural varnish resins are hard or semihard tree 
saps, insect secretions, or fossil deposits formed 
by decaying vegetation. They are shipped as hard 
lumps that may vary in color, shape, toughness, 
solubility, and quality. Few of these resins are sol- 
uble in water—although gum arabic, a water- 
soluble gum, can be made into a kind of varnish. 
The names of the resins may be derived from their 
places of origin or the ports that ship them. 

When you are buying natural resins, look 
for batches of large, clean pieces. Crushed or pow- 
dered resin may mean that the batch has been 
accidentally adulterated with dirt, twigs, or other 
debris. The small sacks of dry resin found in art 
supply stores are usually fairly clean. 


Damar 
Damar (also spelled dammar) resin is tapped 
from the damar fir tree (Dipterocarpaceae family), 
found chiefly in Indonesia and Malaya. It appears 
in stores as clear or slightly yellowish, dusty lumps 
about 2.5 to 5 cm (1 to 2 inches) in diameter. 
Gum turpentine is the solvent of choice for 


BOX 6.1. HOW TO MAKE DAMAR VARNISH 


MATERIALS 
® 280 g (10 ounces) damar resin (see List of Suppliers). 


= Square of fine-mesh cheesecloth. 
8 String. 
= Large widemouthed glass jar with a lid. The jar 
should be big enough that the resin will be com- 
pletely submerged in the gum turpentine. 
® 480 ml (1 pint) pure gum spirits of turpentine. 
@ Pencil or nail. 
METHOD 
|. Wrap the resin in the cheesecloth and tie it into 
a bag with the string. Leave a length of string 
to hang the bag. 
2, Punch a hole in the center of the jar’s lid. 
3. Pour the gum turpentine into the jar. 
4. Put the bag of resin in the gum turpentine and 
thread the string through the hole in the lid. 


5. Screw the lid onto the jar and pull the string to raise 


the artist; other solvents either dissolve the resin 
incompletely or are not safely kept in the average 
studio. 

Making damar varnish is simple (see Box 
6.1). The standard 5-pound cut can be made in 
gallon lots, but this is usually too large a volume 
for the small user. Instead, use an equivalent pro- 
portion of 280 g (10 ounces) of damar resin to 
480 ml (1 pint) of gum turpentine. 

In all phases of varnish making, water 
must be kept from the varnish. Water in the gum 
turpentine, in the jar used for making the solu- 
tion, or even water vapor in the atmosphere on 
very humid days can cause a dried varnish film 
to bloom. 

A homemade damar varnish may not be as 
clear and pale as what you will find in stores (at 
five to ten times the cost of the homemade kind). 
Natural waxes in the resin can cause the solution 
to appear cloudy, but when the film dries the wax 
will be transparent. Techniques recommended by 
some writers for precipitating or dissolving the 
wax usually involve adding acetone. However, 
since the undissolved wax is transparent when 


the bag. The bag should hang freely, not touching 
the sides or bottom of the jar. Tie the string to a 
pencil or nail to hold the bag in place. 


6. Let the resin dissolve for a day or two. If the bag 


sticks to the sides of the jar, dislodge it by raising 
and lowering it a few times with the string. 
Agitation will also speed up the solvent action 
of the gum turpentine. 


. When all the resin has dissolved, remove the bag 


and discard it. To tell whether the resin has dis- 
solved, remove the jar lid and lift the bag slightly; 

it should drain completely. There may be a fair 
amount of debris no matter how clean the dry resin 
appeared. If debris has filtered out of the bag into 
the varnish, allow the solution to settle for a few 
days and then decant it through cheesecloth into 
another container. Store the varnish at room tem- 


perature in an airtight container. 


dried and has no structural effect on the dried 
film, there is little point in going to the effort. 

Damar varnish yellows with age, and its films 
become brittle. This is caused by exposure to 
ultraviolet light, present in most lighting systems, 
and is nearly unavoidable unless you use special 
filters over the light source. Yellowing and embrit- 
tlement are also caused by oxidation, which in 
turn is encouraged by exposure to ultraviolet 
light. Damar is a reversible varnish, but its 
repeated removal and replacement to counteract 
yellowing are significant problems for conserva- 
tors charged with the care of a work, since the 
process can be harmful to the painting. 

In the last edition of this book, I cited the 
work of Raymond H. LaFontaine, in Studies in 
Conservation 24 (1979), suggesting that the addi- 
tion of an antioxidant will slow the yellowing rate 
of a damar varnish resin. Manufacturers of pre- 
pared damar varnishes for sale to artists seem never 
to have adopted this practice, preferring to go with 
the idea of using the ultraviolet light absorbers and 
inhibitors in acrylic solution varnishes; these var- 
nishes use mineral spirits as the thinner. 
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Mastic 
Mastic resin is collected from the pistachio tree 
(Pistacia lentiscus), which grows in the Mediter- 
ranean region of southern Europe. The resin comes 
in the form of small, roundish “tears,” or drops, 
which are clear when fresh and yellowish if aged. 
(See List of Suppliers.) 

Mastic can be dissolved in alcohol or gum 
turpentine, but not in mineral spirits. It forms 
an easily manipulated, glossy varnish. But it is 
also known for an inclination to bloom, darken, 
and yellow with age; it is therefore in less favor 
than damar. You can easily make it in your studio 
using the same procedures as for damar. 

A painting medium popular in the nine- 
teenth century (though developed and modified 
in the seventeenth and eighteenth centuries) was 
made by combining a thick solution of mastic 
varnish with linseed oil that had been cooked 
with lead white pigment. The mixture, called 
megilp (and by half a dozen other similar names), 
gave a pleasing feel and look to oil paints that 
were mixed with it, although it eventually caused 
a great many film defects in the paintings on 
which it was used. This concoction was revived in 
the twentieth century by a French restorer named 
Jacques Maroger and is still manufactured today. 
I cannot recommend it. Note that Gamblin has 
introduced “Neo Megilp,” based entirely on the 
synthetic alkyd resin. 

Mastic resin should be used, if at all, only as 
a solution varnish, not as an addition to painting 
mediums. 


Sandarac 
Sandarac is a hard resin collected from the alerce 
tree (Callitris quadrivalvis), native to Australia, and 
the sandarac tree ( Tetraclinis articulata), native to 
North Africa. It comes as yellowish “tears” that are 
dissolved in alcohol and stronger solvents to form a 
hard, brittle varnish. It was formerly used as a pro- 
tective coating or ingredient in mediums. Because 
it is best replaced with the less brittle damar resin, 
it is little used today. 


Copal 


Copals are fossilized resins that were exuded from 
living plants. Some are hard, some are soft, and the 
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group as a whole is so large and ill-defined that the 
label “copal” can be used in only the most general 
way. The copals have varying degrees of cold solu- 
bility in solvents such as alcohol, but are most 
familiar to artists as manufactured cooked-oil 
varnishes, mixed with linseed oil and driers. 

The varnish films produced by some of the 
cooked-oil mixtures made with the hard copals 
are glossy and somewhat brittle, with a tendency 
to darken and crack with age. Furthermore, they 
are made with a drying oil and are therefore not 
reversible in simple solvents. Other forms of 
copals may not suffer these deficiencies. 

Arguments and discussions about copal, 
which went on for years, are now mostly moot. 
Copal resins, mined mainly in Africa, are no 
longer being shipped with any regularity, and 
the varnishes and mediums made with them are 
hard to find. Kremer Pigments in New York City 
sometimes offers them (see List of Suppliers). 
Because it is still possible to find examples of 
“copal painting mediums” in art supply stores, 
you should consider how they can be used: in 
small proportions by volume in simple painting 
mediums. Do not use copals for final varnishes. 


Shellac 

Shellac is a secretion of the insect Laccifer lacca; 
this substance is scraped from twigs and branches 
of several species of trees found in India and 
Indochina. The resin may be reddish orange in 
hue, although the color can range from a deeper 
brown to a milky white. The more refined it is, 
the lighter its color. 

The solvent for shellac is denatured ethyl 
alcohol, which gives a cloudy solution. When 
the solution is allowed to settle and the clear upper 
portion is decanted, the result can be used in 
diluted form as a fixative for drawings and pastel 
paintings (see Box 6.2) or as a size for absorbent 
surfaces. It should not be used as a final or retouch 
varnish coating, or as an ingredient in mediums, 
because it yellows and grows brittle rapidly. 

Fixative can be made from shellac purchased 
in a hardware store, already in solution with 
alcohol. White shellac resin in powder form can 
also be used: Kremer Pigments supplies various 
forms of the resin (see List of Suppliers). 


SYNTHETIC RESINS 


Some of the synthetic resins discussed in chapter 4 
are now accepted as useful varnishes for paintings, 
even though there are still many technical 
unknowns about them. The acrylic solutions, dis- 
solved in such solvents as toluene, xylene, or min- 
eral spirits, have been shown to be clear, durable, 
and tough. In fact, proprietary spray fixatives have 
used some of the acrylic resins in solution with 
toluene and other solvents for years (one well- 
known brand name is Krylon). There is wide 


market acceptance of these products. 


Acrylic Resins 
The solutions of acrylic resins sold by Rohm and 
Haas (see List of Suppliers) can be diluted and used 
as varnishes, but the company will no longer sell 
these materials to individuals. 
 Paraloid (formerly known as Acryloid in 

North America) B-72 or B-67 are probably 

the versions used in proprietary spray var- 

nishes because they are soluble in fast-drying 


toluene, but toluene is a health and fire 
hazard and normally should not be kept in 
the studio. B-72 has long been used in con- 
servation studios. 

@ Paraloid (Acryloid) F-10 and Paraloid 
(Acryloid) B-67 MT are soluble in VM&P 
naphtha and mineral spirits, respectively. 
Paraloid B-67 MT is soluble in mineral 
spirits and so far does not cross-link rapidly, 
though it does not remain permanently 
reversible. It is widely used in commercial 
preparations for artists, such as Golden's 
MSA/UVLS and Liquitex’s Soluvar. These 
commercial varnish preparations must be 
diluted with mineral spirits (not odorless 
mineral spirits) for application; try a propor- 
tion of 10 parts varnish to 3 parts solvent, 
but be prepared to adjust these amounts. 
You want to have a solution that flows on 
easily and thinly, and is neither gummy nor 
too sticky. 


BOX 6.2. HOW TO MAKE FIXATIVE FROM SHELLAC 


MATERIALS 
= Good grade of bleached white shellac; the usual 
concentration is a 4-pound cut. 
= Denatured ethyl alcohol, anhydrous if possible. 
2 glass jars with plastic-lined caps (metal caps will 
react with the shellac, darkening it). 


METHOD 
1. Dissolve 1 part by volume of the shellac in 5 parts 


by volume of the alcohol. Put the shellac in the jar 
first, and then add the alcohol. 
2. Shake the mixture from time to time, then let it 


settle overnight. 

3. Decant the clear, very slightly yellow liquid from 
the settled precipitate. The clear liquid is the stock 
solution and must be stored in a glass container 
away from contact with metal. (The stock solution 
will keep for about 6 months before it begins to 


yellow; at that point, make a new stock and discard 


the yellowed solution.) 


4. Do not discard the settled, cloudy white precipitate, 
which merely contains a higher proportion of 
natural waxes. Store the precipitate in the second 
glass jar and use it to shellac the insides of home- 
made frames. 

. To use the fixative, dilute 1 part of the stock solu- 
tion with between 5 and 10 parts of denatured 
alcoho! by volume. The concentration will vary with 
the material being fixed. Try 1 part solution to 5 
parts alcohol for powdery charcoal and pastels, or 
1 part solution to 10 parts alcohol for pencil or 
graphite. 

. Apply the fixative by spraying. 

%* Caution: The solvent, alcohol, is a health 
and fire hazard. The same precautions hold true 
for commercial fixatives. For spraying tech- 
niques and equipment, see the section on var- 


nishing in chapter 16. 
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The acrylic solution varnishes can be used 
on oil paintings, as well as on alkyd and acrylic 
dispersion paintings. Note that these resins are 
only for coatings; they cannot be mixed into oil 
or alkyd paints. 

A product on the market meant specifically for 
acrylic dispersion paintings is Golden’s Polymer 
Varnish with UVLS (ultraviolet light stabilizers). 
This is an acrylic dispersion varnish that appears 
cloudy when wet but dries clear, and is reversible 
with an alkali solution of ammonia in water. 

The acrylic dispersion and solution varnishes 
can be sprayed for application, but I do not advise 
it: Spraying puts too much resin and solvent in 
the air, and even if you use safety equipment such 
as a vapor mask, there is a high health risk. You 
should learn to varnish using a brush. 


Alkyd Resins 
The alkyd resins are used only in painting and 
glazing mediums, not in final varnish coatings. 


Table 6.1, on pages 120-125, provides a 


quick reference to varnishes. 


BALSAMS 
Balsams are thick, viscous, saplike secretions from 
various plants. The secretions are also known as 
oleoresins. They do not form hard lumps like the 
varnish resins, but have a soft, sometimes semi- 
liquid consistency. Like the varnishes they can be 
mixed with the oils and solvents used in oil 
painting, but they do not mix with water. 

When balsams dry—by evaporation—they 
remain relatively reversible. They are customarily 
used as additives to painting mediums in oil and 
encaustic techniques, and can be used as the oily 
ingredient in egg tempera emulsions. There are a 
few varieties to consider, but only one, Venice tur- 
pentine, is widely used today. 


Gum Thus 
Gum thus is the oleoresin from one of the 
American longleaf yellow pines from which gum 
turpentine is distilled. It has been used as a plasti- 
cizer in commercial varnishes but should not be 
used in artistic painting, because its rosin content 
causes darkening. 
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Venice Turpentine 
Venice turpentine is tapped from the European 
larch tree (Larix europea or L. decidua) and is some- 
times called larch turpentine. Supplies of Venice 
turpentine are readily found in America (see, for 
instance, Kremer Pigments in the List of 
Suppliers). Venice turpentine is a good additive for 
oil painting mixtures because it contributes to the 
stability of the films. It is relatively nonyellowing 
and, because of its slight rosin content, more flex- 
ible than many resins. It is also an excellent addi- 
tion to egg tempera emulsions and encaustic 
mediums in place of the usual varnish resins. 


Strasbourg Turpentine 
Strasbourg turpentine is tapped from silver fir trees 
native to central Europe, such as Abies pectinata 
and A. alba, and is used in Europe as the equiva- 
lent of Venice turpentine. 


Burgundy and Jura Turpentines 
Both varieties are European and are not usually 
found in the U.S. (but try Kremer Pigments in 
New York City). Their characteristics and uses 
are similar to those of Venice turpentine. 


Copaiba Balsam 

This material comes from several types of South 
American trees of the genus Copaifera. It is a slow- 
drying oleoresin and a poor additive for oil 
painting mediums, which dry slowly enough. 

Proprietary oil painting “rejuvenators” often 
contain copaiba balsam. Application of these 
concoctions to old, dried-out-looking oil paint 
films increases the refractive index of the latter 
and so temporarily improves the appearance of 
the paint. Meanwhile, however, as the sticky 
balsam dries, it collects dust. Eventually the 
balsam dries out and the process must be 
repeated. This is bad news for the painting! 


DRIERS 
Driers—also called siccatives—are added to oil 
paints to make them dry faster. They are composed 
of metallic salts dissolved in a solvent, and they 
promote oxidation by forcing, accelerating, or 
starting the absorption of oxygen. 


Most art materials writers agree that driers 
are harmful to oil paint films (especially when 
used to excess by an individual artist), since they 
can darken or weaken the dried paint. But then 
they go on to recommend ways they can be used 
safely. The slow drying of oil paint is one of the 
mediums natural attributes—one many artists 
find desirable. Since there are now other paints 
that come close to the optical effects of oil paints 
but dry more quickly (the alkyds and acrylic solu- 
tion paints), it seems foolhardy to risk the early 
deterioration of an oil painting by using driers. 

Of the driers available, manganese linoleate 
is the one characterized as least harmful. Driers 
are used in the commercial production of some 
oil paints, where they are necessary to produce a 
full line of colors that will dry at about the same 
rate, and where the careful addition of small 
amounts can be monitored accurately. 


PRESERVATIVES 

Materials that prevent or inhibit the growth of 
microorganisms in water-containing products are 
called preservatives. Preservatives are used in many 
packaged food products and in some manufactured 
paints. They are also recommended additions to 
some homemade paints. The preservatives used in 
manufactured paints are needed to ensure a reason- 
able shelf life. (Once the paint has been applied 
and dried, preventing mold growth is no longer an 
issue if the painting is cared for properly.) If you 
make your own paints you do not necessarily need 
to add preservatives unless you are producing a 
considerable volume of the paint; preservatives 
must be used in such small percentages that con- 
trolling their addition to half a liter (a pint) of 
binder requires precise measuring tools not often 
found in the studio. 

Preservatives themselves no longer have a 
very good reputation. Some, like formaldehyde, 
mercury, and the phenols, are severe health haz- 


ards and must be avoided. 


Using preservatives is a questionable practice 
except on an industrial scale. It is better to avoid 
the problem by making small volumes of the mix- 
tures that might require them, storing them prop- 
erly, and using them without delay. 


RETARDERS 
Retarders are liquids that slow the drying of oil 
paint so that wet-into-wet painting effects can be 
accomplished over a longer period of time. Plant 
oils (sweet-smelling liquids that are actually like 
very slow-drying thinners) have been used as 
retarders. The most commonly mentioned is oil 
of cloves. If you want to retard the drying of your 
oil paints, it is probably better to add a slower- 
drying oil to the painting medium. Poppyseed oil 
can work here. Keep the proportion of slow-drying 
oil to the rest of the painting medium low— 
around 10 percent by volume. 

Retarding the drying of other paints is some- 
times desirable. Both types of acrylics (solution 
and dispersion) and the alkyds are occasionally 
found to dry too rapidly for certain techniques. 
In this case, use one of the proprietary additives 
made by the company that manufactures the 
paints with which you're working. With regard 
to acrylic dispersion paints, many retarders con- 
tain proportions of gelled glycols. Avoid the addi- 
tion of too much retarder, because you could 
make the resulting paint films too soft. 

Any discussion of balsams, driers, and 
retarders is academic. There are now a number 
of products made for alkyd paints that can be 
mixed with oils to provide the same results as the 
natural additives. If not overused, these products 
may be superior—more durable and reliable. 


Tables 6.1 and 6.2, which follow, provide a 
quick reference to varnishes, and to balsams, 
driers, retarders, and preservatives, respectively. 
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TABLE 6.1. VARNISHES 


Key: NR = not recommended; NT = not tested; Y = yellow; W = white; R = red. Remember, the higher a material’s flash 


point, the /ess flammable it is. 


COMMON NAME Damar Mastic Sandarac 
(or dammar, damer) 
Gum mastic 


SYNONYM OR OTHER NAME Gum damar 


TYPE Natural solution Natura! solution Natural solution 
SOURCE Dipterocarpaceae family, Pistacia lentiscus, Callitris quadrivalvis, 
damar fir tree pistachio tree alerce tree; Tetraclinis 
articulata, sandarac tree 
COLOR/APPEARANCE Yellowish lumps; Small W tears; Y tears; 


REFRACTIVE INDEX 


Y solution 


Low-—medium 


pale Y solution 


Low-—medium 


pale Y solution 


Low—medium 


USES 

Ingredient x x, but NR x, but NR 

Picture x, but NR x 

Retouch x x, but NR 

Size x 

REVERSIBILITY Fair-good Fair-good Fair-good 

SOLVENT Gum turps and aromatic Alcohol and aromatic Alcohol and aromatic 
hydrocarbons hydrocarbons hydrocarbons 

DURABILITY 

Interior Good Fair-good Fair-good 

Exterior Poor Poor Poor 

Rigid support Good Good Good 

Flexible support Fair Fair-good Fair-good 

RESISTANCE TO: 

Water Fair-good Poor-fair Poor-good 

Acid Poor Poor Poor 

Alkali Poor Poor Poor 

Pollutants Good Fair Fair 

Ultraviolet light Fair Poor-fair Poor-fair 

Decay Good Good Good 

HAZARDS 

Fire (flash point) Resin not flammable Resin not flammable Resin not flammable 

Health Harmful when sprayed Harmful when sprayed 


OTHER COMMENTS 
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Good as ingredient; no 


longer the recommended 


final varnish 


Harmful when sprayed 


Should not be used— 
large risk of bloom; 
newer synthetics 

far better 


Not recommended as an art 
material; newer synthetics 
far better 


TABLE 6.1. VARNISHES, CONT’D. 


Key: NR = not recommended; NT = not tested; Y = yellow; W = white; R = red. Remember, the higher a material's flash 


point, the /ess flammable it is. 


COMMON NAME 


SYNONYM OR OTHER NAME 


TYPE 


Copal 


Natural cooked oil, 


with solvents and driers 


Shellac 


Acrylic solution 


Synvar (Weber); Soluvar 
(Liquitex); MSA (Golden), 
plus others 


Natural solution 


Synthetic acrylic 


SOURCE 


Fossil resin; various 


Laccifer lacca, 
insect secretion 


Esters of acrylic acid, meth- 
acrylic acid, or acrylonitrile 


COLOR/APPEARANCE 


Pale Y to dark RY; 
clear lumps 


Dark R flakes, beads, 
buttons, or powder; 


bleached: Y or W solution 


W powder; 
clear syrupy solution 


Health 


OTHER COMMENTS 


Harmful when sprayed 


Original not likely to be 


readily available (some 
specialty suppliers like 
Kremer Pigments may 


have it); better replaced 


by synthetics 
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Harmful when sprayed 


REFRACTIVE INDEX Low—medium Low-medium Low 
USES 
ingredient x, but NR x 
Picture x, but NR oe 

_ Retouch x, but NR x 
Size x, or fixative Xx 
REVERSIBILITY Fair Fair—-good Good-excellent 
SOLVENT Alcohol and aromatic Alcohol Mineral spirits; alcohol; 

hydrocarbons aromatic hydrocarbons 

DURABILITY 
Interior Good-excellent Fair Excellent 
Exterior Poor Poor Good 
Rigid support Good Good Excellent 
Flexible support Fair-good Poor Excellent 
RESISTANCE TO: 
Water Good Fair Good 
Acid Poor Poor Good 
Alkali Poor Poor Good 
Pollutants Fair Poor-fair Very good 
Ultraviolet light Poor—fair Poor Very good 
Decay Good Fair Excellent 
HAZARDS 
Fire (flash point) - Resin not flammable Resin not flammable Very high 


Free monomers may be 
released from drying films; 
harmful when sprayed 


Cheap alternative to 
commercial fixatives, 
but yellows with age; 
not recommended 
as a varnish coating 


Usual commercial product 
may be a combination of 
several resins, with (for the 
final varnish form) UV light 
absorbers and inhibitors; do 
not confuse with acrylic dis- 
persion mediums or varnishes 


TABLE 6.1. VARNISHES, CONT’D. 


Key: NR = not recommended; NT = not tested; Y = yellow; W = white; R = red. Remember, the higher a material's flash 


point, the /ess flammable it is. 


COMMON NAME 


Styrene resin 


SYNONYM OR OTHER NAME Gamvar,a proprietary varnish (Gamblin) 


TYPE 

SOURCE 
COLOR/APPEARANCE 
REFRACTIVE INDEX 


USES 
Ingredient 
Picture 
Retouch 
Size 


REVERSIBILITY 
SOLVENT 


DURABILITY 
Interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Alkali 

Pollutants 
Ultraviolet light 
Decay 


HAZARDS 
Fire (flash point) 
Health 


OTHER COMMENTS 


122 THE BASICS 


Styrene resin 
Main ingredient is Regalrez® 1094, a styrene resin 
Clear solution 


Very low 


Excellent 


Mineral spirits 


Excellent 
NT 

Excellent 
Excellent 


Good 

NT 

NT 

NT 
Excellent 
NT 


4a°C (11°F) 
Some hazards; see Gamblin MSDS 


New product, sold as a two-part kit because it has a short shelf life 

when mixed; contains a very small amount of a rubberizing compound 

for increased flexibility, and a hindered amine light stabilizer for resistance 
to ultraviolet light 


TABLE 6.2. BALSAMS, DRIERS, RETARDERS, PRESERVATIVES” 


*Preservatives are generally not necessary in small-scale studio operations. It is far better to make and use fresh materials. 
Key: NR = not recommended; NT = not tested; N/A = not applicable; Y = yellow; W = white; R = red; V = violet; P = purple; 


G = green. Remember, the higher a material’s flash point, the /ess flammable it is. 


COMMON NAME 


SYNONYM OR OTHER NAME 


Gum thus 


TYPE 


SOURCE 


COLOR/APPEARANCE 
REFRACTIVE INDEX 


USES 


EFFECTS 


DURABILITY 
Interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Alkali 

Pollutants 
Ultraviolet light 
Decay 


HAZARDS 
Fire (flash point) 
Health 


Balsam 


Sap of Pinus 
palustris, American 
longleaf yellow 
pine 


Y syrup 
Low-medium 


Commercial varnish 
plasticizer 


Darkens paint 


Good 
Fair 
Excellent 
Fair 


Good 
Fair 
Fair 
Fair 
Poor 
Good 


Very high 
Varieties from 
certain pines can 
be allergenic 


Strasbourg 
turpentine 


Balsam 


Abies pectinata, 
A. alba, A. picea, 
other related 
fir tree species 


Venice 
turpentine 


Copaiba balsam 


Balsam 


Larix europa 
or L. decidua, 
European larch 


Balsam 


Copaifera, 

a genus of 
South American 
trees 


Pale to deepYsyrup Pale todeepY syrup Dark Y 


Low-—medium 


Plasticizer for oils, 
egg temperas, 
encaustics 


Increases resolubi- 
lity of paint films; 
can cause yellowing 


Good 
Poor 
Excellent 
Fair-good 


Good 

Fair 

Fair 

Fair 
Fair-good 
Good 


Very high 
Varieties from 
certain pines can 
be allergenic 


OTHER COMMENTS 


Not an art material; 


raw gum source 
of gum turpentine; 
rosin content 
causes darkening 
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Use with caution; 
overuse can contri- 
bute to later 
technical problems 


Low-—medium 


Plasticizer for oils, 
egg temperas, 
encaustics 


Increases resolubi- 
lity of paint films; 
can cause yellowing 


Good 
Poor 
Excellent 
Fair-good 


Good 
Fair 

Fair 
Good 
Fair-good 
Good 


Very high 
Varieties from 
certain pines can 
be allergenic 


Low-—medium 


Oil paint film 
“rejuvenator” 


Very slow drier; 
increases refractive 
index of oil 


NR 


Very high 
Varieties from 
certain pines can 
be allergenic 


Use with caution; 
overuse can contri- 
bute to later 
technical problems 


Not recommended 
as an art material 


TABLE 6.2. BALSAMS, DRIERS, RETARDERS, PRESERVATIVES", CONT’D. 


*Preservatives are generally not necessary in small-scale studio operations. It is far better to make and use fresh materials. 
Key: NR = not recommended; NT = not tested; N/A = not applicable; Y = yellow; W = white; R = red; V = violet; P = purple; 
G = green, Remember, the higher a material's flash point, the /ess flammable it is. 


COMMON NAME Manganese linoleate 


Essential plant oils: oil of 


Various proprietary 


cloves, oil of lavender, etc. names 
SYNONYM OR OTHER NAME 
TYPE Drier Retarders Retarders 
SOURCE Metallic salt of Oils pressed from plants Mixtures of gelled propy- 
manganese in solution lene or ethylene glycol; 
with solvents beeswax may be added 
COLOR/APPEARANCE Thin dark V or P liquid Varies from pale Y to RY Pale W, translucent gel 


REFRACTIVE INDEX Low in thin films 


or weak concentrations 


Low 


or liquid 


Low—medium, depending 
on concentration 


USES Drier for oil paints Retards drying of oil paints  Retards drying of acrylic 
and linseed oil mediums dispersion paints 

EFFECTS Darkens, embrittles, or Softens oil films if used Softens paint films if used 
weakens oil films if used jn excess in excess; paints never dry 
in excess 

DURABILITY NT and NR NT and NR Inert 

Interior 

Exterior 

Rigid support 

Flexible support 

RESISTANCE TO: NT and NR NT and NR | Inert 

Water 

Acid 

Alkali 

Pollutants 

Ultraviolet light 

Decay 

HAZARDS 

Fire (flash point) Solvents flammable N/A unless in solvent N/A 

Health Metallic salts can be N/A unless in solvent Do not ingest; protection 


allergenic; nausea from 
ingestion; probable 
chronic health hazard 


needed if paint is to be 
sprayed (NR) 


SEE 


OTHER COMMENTS Not recommended for 
use with oil paints; use 
a faster-drying paint, 
or drier-type pigments 
with oil (see Table 7.1) 
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Not recommended 
because of unreliable 
properties; use a slower- 
drying oil instead 


Use with caution; only 
occasionally necessary 


TABLE 6.2. BALSAMS, DRIERS, RETARDERS, PRESERVATIVES*, CONT’D. 


*Preservatives are generally not necessary in small-scale studio operations. It is far better to make and use fresh materials. 
Key: NR = not recommended; NT = not tested; N/A = not applicable; Y = yellow; W = white; R = red; V = violet; P = purple; 
G = green. Remember, the higher a material’s flash point, the /ess flammable it is. 


COMMON NAME 


SYNONYM OR OTHER NAME 


TYPE 


SOURCE 


COLOR/APPEARANCE 


REFRACTIVE INDEX 


Vinegar 


Preservative 
Impure, dilute 
acetic acid (5%) 


Clear liquid 


LOW 


Formaldehyde 


Mercuric chloride 


Preservative 


Preservative 


Formalin: 40% 
formaldehyde, 55% 
water, 5% methanol 


Clear liquid 
with strong odor 


Low 


Mercuric chloride 


N/A 


N/A 


Sodium benzoate 


Preservative 


W granular powder 


N/A 


USES Preservative for Preservative Preservative Preservative 
homemade vehicles 
EFFECTS Soft films if used Weak films if used N/A N/A 
in excess in excess 
DURABILITY NR NR: toxic NR: toxic N/A 
Interior 
Exterior 
Rigid support 
Flexible support 
RESISTANCE TO: NR NR - NR N/A 
Water 
Acid 
Alkali 
Pollutants 
Ultraviolet light 
Decay 
HAZARDS 
Fire (flash point) N/A N/A N/A N/A 
Health N/A at 5% Carcinogenic: Highly toxic: FDA-approved for 
do not use do not use food use; overdose 
may cause nausea 
OTHER COMMENTS Not an art Do not use this Do not use this Use at less than 1% 


material; make 
fresh materials 
and do not use 
preservatives 
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material 


material 


concentration by 
weight of solution; 
better to make 
fresh materials 


fi 


Pigments 


“Colorants” is the term color 


scientists use for the entire range 
of coloring materials, including 
pigments and dyes, which are both 


of interest to artists. 


Pigments are small particles of colored mate- 
rial that are insoluble in water, oils, and resins. 
When suspended in liquid binders or vehicles, 
these colorants form paint. With a few exceptions, 
the same pigments are used in all paints. The 
binder or total vehicle accounts for the differing 
kinds of paint. 

Dyes are coloring materials that are soluble, 
and so are not used in artist-quality paints unless 
they have been attached to an insoluble particle. 


HISTORY 
In prehistoric times, early humans found many 
colorants in the minerals occurring in soils and 
clays. Cave paintings using red and yellow colored 
clays, black from charred wood or bones, and 
white from chalk deposits date from at least 15,000 
B.C. As long ago as 8000 B.c., artists in Egypt had 
discovered how to process natural minerals, animal 
products, and vegetable matter into useful and 
fairly stable colorants. 

Examples of the early Egyptian color range 
include reds from iron and cinnabar (a mercury 
ore), yellows from iron and arsenic ores, greens 
and blues from copper ores, purples and red 
purples from Rubia tinctorum (the madder plant), 
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black from charcoal and burned animal fats, 
and white from chalk. 

The 1,500 years after the birth of Christ 
saw the development of more sophisticated means 
for processing raw materials into pigments or pig- 
mentlike colorants. White lead, a precipitated lead 
carbonate, is probably the best-known early artifi- 
cial pigment that is still in use today. Iron oxides 
were mined extensively in Italy and processed 
by heating, levigating (water washing), and other 
mechanical means into a range of red, yellow, 
green, and dull red-purple hues that are still some 
of the most useful colorants artists have. A green 
copper carbonate produced verdigris. Resinous 
materials made reddish dyes (dragon's blood). 
Vegetable and animal materials made ever more 
interesting reds (sepia, bistre, cochineal), yellows 
(turmeric, saffron, Indian yellow, quercitron), 
blues (indigo), and greens (sap green). More 
involved mineral processing produced smalt 
(potassium glass and cobalt oxide), king’s yellow 
(arsenic sulfide), and the well-known ultramarine 
blue (lapis lazuli). 

In 1704 the first man-made pigment, 
Prussian blue, was discovered. In rapid succession 
over the next 150 years, there appeared dozens 
of colors that replaced the less stable, more costly 
or rare, and more dangerous of the earlier pig- 
ments. These newer pigments are now almost 
indispensable to the modern artist. They include 
cobalt blue (1802), synthetic ultramarine blue 
(accidentally discovered in 1828), viridian green 
(1838), cadmium yellow (1846), and zinc white 
(first produced in 1751 but not commercially 
available until about 1850). 


The modern era started with the develop- 
ment of the synthetic organic “coal-tar” dyes by 
William Perkins in 1856, although these colors, 
because of their fugitive nature, quickly got a bad 
reputation. In 1868 the first synthetic duplication 
of a natural organic colorant, alizarin crimson, 
was marketed and accepted by artists. It replaced 
the reputedly less stable rose madder (also called 
madder lake) and greatly improved the violet side 
of our palette. 

The last quarter of the nineteenth century 
and first quarter of the twentieth saw tremendous 
improvement in the color range and durability 
of processed mineral and synthetic organic pig- 
ments—synthesized copies of the hues found in 
animal- and vegetable-derived organic colorants, 
made in laboratories under controlled conditions. 
The production of the phthalocyanine colors 
(blue and green, in 1928 and 1935, respectively), 
very stable and powerful colorants, led to a 
renewed interest in synthetic organic pigments. 
Today, the synthetic organics make up the largest 
share of colorants used in industry and are exten- 
sively tested for use in artists’ paint lines. Some 
of the new organics are excellent and valuable 
additions to our list of choices. 


STANDARDS FOR PIGMENTS 
The pigments and dyes used by industry are not 
expected to last forever—or even as long as ten 
years in some applications. These colorants need 
not be durable in light to any great extent, and 
they may not be required to stand up to other 
kinds of exposure. 

The pigments used in artists’ paints, however, 
must have special qualities that guarantee their 
durability over long periods of time. The word 
“permanent” is often used to describe one of the 
requirements of an artists’ paint. “Permanent” 
means “continuing or enduring without funda- 
mental or marked change”—an apt description 
of what we usually expect of a painting. But 
unless the conditions of exposure and use of the 
paint, or painting, are given and understood, 
“permanent” has little meaning. 

To be suitable for use in an artists’ paint, 

a pigment must meet these qualifications: 


e A pigment must be a fine, smooth powder. 


Many older pigments, such as smalt, were 
rather rough, granulated materials. Smalt too 
finely ground is colorless; in order to retain 
its hue and other color characteristics, it had 
to be kept in a comparatively crude state. 
Modern dry pigments often resemble a pile 
of colored dust. 


e A pigment should not alter in hue (color), 


chroma (the relative intensity of the color, 
when compared to another color of the same 
value), or value (the relative lightness or dark- 
ness of the color) when exposed to normal 
conditions of light over a long period of 
time. “Normal” conditions are not easy 
to define; we think of museum conditions 
as being the standard—dim natural north 
daylight or low-power incandescent light. 
Artists’ pigments should be able to with- 
stand continuous exposure to controlled 
low-level light for at least a century without 
showing a visually detectable change. If a pig- 
ment does not alter after test exposures equiva- 
lent to the 100-year real-time exposure, it can 
be considered lightfast. Some of the changes 
in a pigment are not detectable unless an 
instrument measures the color. 


e A pigment should not react chemically or 


physically with the other paints or supple- 
mentary materials to which it is exposed. 
These materials include the binder, varnishes, 
thinners or solvents, glaze or painting 
mediums, grounds, and other pigments. 
When older versions of viridian green were 
used in acrylic dispersion vehicles, for 
example, it could “break” the dispersion— 
that is, cause it to separate; “encapsulated” 
viridian pigments can now be used, since 
they do not react. Lead white is unstable in 
the acrylic dispersion vehicles; only titanium 
white or zinc white is used. However, viridian 
green and lead white are still perfectly viable 
pigments; it is the combination of vehicle and 
pigment that’s important, and the artist must 
know what works well with what else. 


e A pigment should not react to the changes 


in normal atmospheric conditions. Lead 


PIGMENTS 127 


white has a tendency to turn brown or 
darken to a gray when exposed to hydrogen 
sulfide (a component of polluted air found 
in our modern society) and moisture. For 
this reason, it is used only in oily or resinous 
binders that encase it thoroughly in a water- 
proof vehicle to prevent its exposure to 
moisture and pollutants. 

© A pigment should form a good film with the 
binder, one that is durable and appropriately 
strong for the type of paint. No pigment is 
perfect in all binders. Pigments that do not 
meet this requirement in one binder some- 
times meet it in another; pigments that 
cannot meet this requirement at all usually 
reveal their defects shortly after the paint is 
manufactured. For example, some pigments 
flocculate: They rise to and project above 
the surface of a dried paint film, and powder 
off. Others agglomerate: They coagulate into 
lumps and resist dispersion in the binder. 
Both of these defects can be the result of 
faulty manufacturing processes, occurring 
most often with the complex acrylic disper- 
sion binders, but they can also be controlled 
through careful monitoring. 

© A pigment should not migrate or bleed 
through dried paint layers. Migration is the 
action of a pigment or dye moving through 
a dried paint film and thereby discoloring it. 
Bleeding is the result of the action of the 
binder, vehicle, or solvent used in the vehicle 
leading to the diffusion of a colorant. Neither 
of these traits is desirable. Some dye-based 
organic colorants easily bleed or migrate; 
those used in artists’ paints should not. 

¢ A pigment should not have added to it ingre- 
dients that adversely affect its color or han- 
dling. Many pigments, especially the 
synthetic organics, must be reduced with 
inert additives because they are such powerful 
colorants that they can easily overwhelm the 
other hues in the palette. The phthalocya- 
nines, for example, are such strong tinters 
that they can be reduced by 60 to 75 percent 
without harming their color properties, and 
this kind of extension is not considered an 
adulteration of the colorant. However, some 
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pigments (particularly in the “economy” 
grades of paints) have been reduced with 
inert additives to reduce the cost of the paint. 
This type of extension results in a paint that 
can have a lower tinting strength than the 
professional grade of the color, and is rightly 
thought of as adulteration. 

e A pigment should be nontoxic when properly 
handled. Pigments are dusty powders that 
can hang in the air and be inhaled if mishan- 
dled; many are harmful. * Caution: Always 
avoid inhaling the pigment dust, even if 
the pigment itself is not harmful. Wear 
a dust mask. 

© A pigment should be supplied by a manufac- 
turer or repackager that is willing to provide 
information about the colorant’s origins, 
quality, test results, and other characteristics. 
The manufacturer of the raw pigment is usu- 
ally willing to supply this information. 
Retailers or repackagers are less often capable 
of providing the information, merely because 
they know only what they are told by their 
suppliers. The artists’-quality paint manufac- 
turers are in a similar situation, although 
they make a genuine effort to provide as 
much information as possible, and most 
today are quite responsible when it comes 
to informing their customers. 


A nonpartisan reference to pigments such 
as The Pigment Handbook or the Colour Index can 
provide a great deal of useful information about 
colorants. (See Bibliography.) But no reference 
source is complete, especially regarding the newer 
pigments, because the field is subject to contin- 
uous research and rapid development. 


POTENTIAL HAZARDS 
Exercise good hygiene in handling dry pigments 
by storing them in covered containers that are 
clearly labeled, and promptly replacing the covers 
after use. Do not splash dry pigments around so 
that the dust hangs in the air, and avoid overexpo- 
sure to the dust. Once the pigments are dispersed 
in the medium, either a thinner or a binder, their 
hazards are considerably reduced. The specific haz- 
ards of each pigment are generally related to use 


and type of exposure as well as content. There are, 
naturally, some exceptions. The lead-containing 
pigments should be handled with caution, if at all, 
even in paste form. Be aware of how the pigment, 
or paint made with the pigment, is going to be 
used. Use, or abuse, of the pigment will be a factor 
in determining hazard if it contains a potentially 
toxic ingredient that can cause acute or chronic 
health problems. 

Finally, remember that there have been few 
scientifically conducted studies of how artists use 
their materials, and under what circumstances 
specific uses present hazards. Moreover, see my 
previous caution about the phrase “nontoxic.” 
Use the warnings in Table 7.1 as a guide, but do 
not rely on it for medical advice. If in doubt, use 
caution and common sense. Ask your physician 
if you have questions, but be sure he or she is well 
versed in toxicological issues especially as they 
relate to art materials and your individual circum- 


stances. 


COLOR AND COLOR THEORY 
The most obvious attribute of a pigment is its 
color. While its physical attributes determine 
its suitability for a particular kind of painting, 

a pigment’s color will determine its use in a partic- 
ular painting. 

Color theory is not a simple subject, despite 
myriad attempts on the part of artists and writers 
to make it so; a complete discussion of it would 


require another book. There are some good ele- 
mentary texts on the subject of color theory, and 
several are listed in the Bibliography. But it is nec- 
essary to delve into color theory a little here to 
understand the importance of pigment choice. 

Color is technically divisible into three parts: 
hue, value, and chroma. Hue is the name by 
which we distinguish one color from another: 
red, orange, yellow, green, blue, purple, black, 
white, and the intermediate mixtures of those 
hues. Value, also called lightness, refers to the 
apparent lightness or darkness of one color in 
relation to another. That is, black is darker than 
white and so is regarded as having a lower value. 

Chroma is the apparent intensity (saturation) 
of a color in relation to another color of the same 
value. A red of the same lightness as a yellow may 
be less intense (lower in chroma, or grayer) than 
the yellow, since it must have more white added 
to it to make it the same value as the yellow. 
Adding white does not always lower chroma, 
however; adding a little white to a full-strength 
dioxazine purple will raise its chroma. Chroma 
is often the most difficult attribute of color to 
grasp——but some practice applying the theory, 
using actual visual examples, can easily clear up 
misunderstandings. 

The existence of light makes it possible to 
perceive color. Light is a form of electromagnetic 
energy, and is the only part of the electromagnetic 
spectrum visible to the naked eye. Visible light 


VISIBLE SPECTRUM 
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600 700 
YELLOW RED INFRARED 


Figure 7.1. The relationship of the electromagnetic spectrum (top) to the very 
small visible portion of it (bottom). The numbers refer to nanometers. 
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falls between ultraviolet light and infrared light 
on the electromagnetic spectrum. Other types 
of electromagnetic energy include radio waves 
and microwaves. 

Visible light is a tiny part of the spectrum, 
about 300 nanometers in length. A nanometer 
is a unit of length equivalent to 10° meters (one 
billionth of a meter), used to measure a wave- 
length of light. (A radio wave is measured in 
meters, a substantially larger unit.) Each pure hue 
has a separate narrow band of wavelengths within 
the spectrum. A modern measuring device such 
as a spectrophotometer, which can separate the 
wavelengths in the visible spectrum, can be used 
to measure the light precisely and determine a 
hue with accuracy. 

Edwin Land, inventor of the Polaroid 
camera, theorized that all color perception is gen- 
erated within our brains. Another theory—more 
popular, and supported with much scientific evi- 
dence—holds that light and the hues within it are 
not visible until the light strikes a surface: 

e If all the light is absorbed into the surface, as 
it might be if it struck a piece of black velvet, 
your perception is of black. But practically 


speaking, there is always some reflectance, 
however little. It is only theoretically possible 
to have a “pure” black: the black holes in 
outer space, which have such strong gravita- 
tional pull that not even light can escape. 

e If all the light is reflected from the surface, 
say from a pressed cake of dry magnesium 
oxide pigment, the perception is of white. 
Again, in fact, there is always some absorp- 
tion, so that it is hard to get a 100 percent 
pure white. Under certain specified light con- 
ditions, smoked magnesium oxide (some- 
times pressed dry barium sulfate) is the 
closest practical thing to “pure” white. 

e If equal parts of every wavelength are 
absorbed by the object, your perception is of 
a neutral, hueless gray. 

¢ If most of the light rays pass through the 
object, your perception is that the object is 
transparent or translucent (partly trans- 
parent). This particular attribute is related to 
the refractive index of a material and is quite 
variable from one material to another, and 
within the same material under different con- 
ditions. If there were really total transparency, 


Figure 7.2. Different actions of light. Theory: top left, 
“pure” black and complete absorption; top right, “pure” 
white and complete reflection; bottom left, “pure” 
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transparency and light passing completely through 
the object. Reality: bottom right, light being absorbed, 
diffracted and scattered, and reflected all at once. 


you would not perceive the object at all. 

e Finally, if only some of the wavelengths are 
reflected and most are absorbed, you perceive 
a particular hue. The blue wall absorbs all the 
other wavelengths and reflects only blue 
(Figure 7.2). 


According to this theory, therefore, reflected light 
is how we can see. When we consider a painting, 
we realize how very complex reflection can become. 
There is not just reflectance but also refraction 

(in which rays of light are bent), diffraction or scat- 
tering (two very similar light actions in which light 
rays are diffused or scattered), transmittance (in 
which light reflects off lower layers of the painting 
through glazed layers), and specular reflection 
(mirrorlike reflections that can interfere with per- 
ception of a hue). Whitish reflections from the 
surface of a curved glass bottle are specular reflec- 
tions. A slide of a painting will always look 
somehow “purer” than the actual work (assuming 
it’s a good slide) because it is missing the interfer- 
ence that specular reflection can cause. 


Additive Color 

Color mixture systems differ according to their 
application. Lighting for the theater involves trans- 
mitted colored lights reflecting from colored sur- 
faces (the costumes, the scenery). Different colored 
lights in a theater seem to project a single colored 
light onto the stage. This system, whereby, say, two 
colored lights mix to produce a third color, is called 
additive color. Additive color happens in nature as 
well. Up close, the leaves on a tree will be seen to 
have a rather large variation in hues, but from a 
distance the hues blend into one generalized green. 

In color television projection systems, tiny 
dots of colored light blend into various hues. 
And in Georges Seurat’s paintings, tiny dots of 
pure colorants seem to mix and blend into dif- 
ferent hues when seen from the proper distance. 
Actually, though, this is not purely additive color, 
since light energy has not been added, as in color 
television. Seurat’s paintings used what is now rec- 
ognized as a partitive color system; a yellow dot 
next to a blue dot in this system will yield a gray 
with a greenish cast when viewed from a distance, 
not as pure a green as you might expect. 


Additive mixtures, when they are from trans- 
mitted light, are always brighter than the separate 
hues used to make the mixtures. In Seurat’s work, 
where the mixtures are partly additive and partly 
from reflected instead of transmitted light, the 
mixtures appear duller. 

Primary colors are those that cannot be mixed 
from any other colors. The additive primary colors, 
taken from the spectrum of visible light, are red, 
green, and blue. Red light plus blue light produces 
magenta; blue light plus green light produces cyan; 
and red light plus green light produces yellow. 
Mixing all three of the additive primaries—of the 
proper wavelengths—results in white. In other 
words, each combination adds light. 

These last two mixtures are difficult to com- 
prehend unless you see them for yourself. Set up 
three slide projectors side by side and use colored 
theatrical gels as color filters over the projector 
lenses. If the colored gels are of the correct spec- 
tral wavelengths, you can easily demonstrate that 
these mixtures work. (Gels of nearly the correct 
wavelengths are available from Star Light & 
Magic; see List of Suppliers.) 

It is essential to understand additive color 
if you wish to understand fully how painters can 
use color. 


Subtractive Color 
Subtractive color is the kind most people are 
familiar with: We know that red paint plus blue 
paint gives purple paint, blue paint plus yellow 
paint gives green paint, yellow paint plus red paint 
gives orange paint, and so on. This is because the 
color of most things is determined by what light is 
absorbed into the object's surface and what is 
reflected. Since some of the light rays are absorbed, 
they can be considered to be subtracted from white 
light—hence the term “subtractive color.” 

A mixture of artists’ paints is a subtractive 
mixture. If the paints are mixed as thick, opaque 
films, the mixture is called complex subtractive 
color because of the complexity of light’s actions 
on the paint. These mixtures will always be darker 
and duller (lower in value and chroma) than the 
pure hues used to make the mixture. 

If the paints are mixed as thin, transparent 
glazes, as in the works of Maxfield Parrish and 
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many of the Pre-Raphaelite painters, the mixture 
is called simple subtractive color. Simple subtrac- 
tive color mixtures are used in modern four-color 
printing processes (which involve inks in the 
colors cyan, magenta, yellow, and black, of 
varying degrees of transparency, plus the white 
of the paper). It’s quite possible to achieve subtle, 
simple, and beautiful color harmonies from this 
limited range of hues. 

In fact, the subtractive primary colors are 
magenta, cyan, and yellow. Magenta plus yellow 
yields red; yellow plus cyan yields green; and cyan 
plus magenta yields blue. Mixing the three sub- 
tractive primaries produces a gray. In other words, 
each combination subtracts light. 

Using the three-projector demonstration in 
proving the example of additive color will reveal 
that these mixtures work. However, in my experi- 
ence, beginners are less apt to use the simplest 
mixtures possible—and, of course, will not be 
familiar with which pigments are opaque or trans- 
parent, nor with which pigments are appropriate 
for mixing which hues. The result is most often 
complex subtractive mixtures involving 
reflectance, refraction, and scattering. These 
complications, as described above, lead to the loss 
of chroma (duller mixtures) and the loss of value 
(darker mixtures). Overly complicated color 
mixtures, where many different colors are mushed 
together in a desperate attempt to match the hue 
of the thing observed, give rise to what painting 
teachers call muddy color. 

The additive and subtractive primary colors 
explained above are quite interrelated; they are 
complementary. The complement of red is cyan, 
the complement of green is magenta, and the 
complement of blue is yellow. In the additive 
system, two complementary colors mixed together 
will yield white. 

In the subtractive system, however, the com- 
plement of red is green, the complement of blue 
is orange, and the complement of yellow is 
purple. Mixtures of the complements give subtle 
grays that are sometimes neutral in hue but often 
tinged with one or the other of the parent hues. 

The foregoing can easily lead to an under- 
standing of why artists have always used the sim- 
pler red, yellow, and blue color mixing system. 
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Most artists don’t know why they use the simpler 
system except that it can work. It can produce all 
the intermediate hues—orange, green, and 
purple—and the complementary and tertiary 
mixtures give the desirable and necessary neutral 
hues. These are good enough reasons to use the 
red-yellow-blue system. 

The red-yellow-blue color mixture system 
will work, though, only if you know which pig- 
ments of the chosen hues to mix to get your 
desired color. You will not get as clear a purple 
by mixing a cadmium red medium with an ultra- 
marine blue as you will by mixing an alizarin 
crimson and the ultramarine. 


Color Temperature 
Before I discuss some basic color palettes, I want 
to briefly mention “color temperature.” Scienti- 
fically, this term refers to the color of light as 
expressed in degrees Kelvin (or kelvins; abbreviated 
as K), a scale named for its inventor, the nine- 
teenth-century mathematician and physicist 
William Thomson, Ist Baron Kelvin. 

The color temperature of a specific light 
source is determined by comparing its hue (say, 
the yellow orange of a candle’s flame, the bright 
blue of a clear sky) with a black-body radiator— 
a theoretical perfect emitter and absorber of radia- 
tion—heated to give off light of the same visual 
color. When the hue of the specific light source 
matches the color of the black-body radiator, that 
light source is assigned a temperature correspon- 
ding to the amount of heat required to produce 
it in the black body. 

Kelvin’s black-body radiator was a block 
of carbon. As he heated the carbon it glowed, 
producing different colors according to the 
amount of heat applied. At lower temperatures 
the carbon gave off a dim red; more heat resulted 
in a bright yellow, while the highest temperatures 
produced an intense blue white. 

Here are some typical color temperatures of 
various light sources (K = degrees Kelvin): 

© 1200K-1500K: candle flame. 

¢ 2000K-3000K: sunrise or sunset. 

¢ 3200K-3400K: studio lamps, photofloods. 
© 5000K: electronic flash, average daylight; 

D50 means “Daylight 5000K” and is a 


common standard for professional light 
booths for photography, etc., as well as for 
light tables. 

© 6000K-6500K: noon sunlight transmitted 
through a light cloud cover. D65 is a 
common standard luminance used in instru- 
mentally accelerated lightfastness testing. 

¢ 7000K: lightly overcast sky. 

© 8000K: hazy sky. 

© 10,000K: heavily overcast sky. 


The information above is good, useful intelli- 
gence for artists to know when it comes time to 
photograph their paintings. But painters use the 
term “color temperature” differently when talking 
about their paints. 

Artists’ pigments dispersed into paint gener- 
ally can be classified as “warm” or “cool.” Usually 
the reds, oranges, and yellows are perceived as 
warm colors (associated with sunlight), and 
the blues, greens, and violets as cool (associated 
with shadows). 

However, there are cool reds (the alizarin 
and quinacridone crimsons, some of the other 
quinacridone reds, and some very deep cadmium 
reds), and there are warm yellow greens (usually 
a mixture of a green and a yellow pigment). 
Moreover, you can easily alter the color tempera- 
ture of a straight-from-the-tube hue by mixing 
in another color. 

If you know about color temperature on your 
palette, you can more easily control the color bal- 
ance in your paintings. For instance, you could 
make a cool painting with warm lights, or a warm 
painting with cool shadows. 


Selecting a Palette for Color Harmonies 
The selection of pigments is important. There are 
vast lists of colors to choose from in every manu- 
facturer’s catalog (and a quick glance at the pig- 
ment list in Table 7.1 should be enough to startle 
a beginner), so here is a limited list with which to 
start. A limited palette contains colors of relatively 
low chroma so that you can easily make color har- 
monies. Students will find it instructive to use the 
following colors for a beginning painting: 

© Ivory black: a cool black that when mixed 

with white yields a cool, bluish gray. 


@ Flake (lead) white: a warm, quick-drying 
white. 

© Yellow ochre: a dull yellow earth color that 
when mixed with ivory black and flake white 
gives an olive green. 

e Light red oxide: a dull red earth color that 
when mixed with ivory black and flake 
white gives a dull purple. Some varieties 
of Venetian red, an earth color, are cool 
enough to make a better purple. 


Students in a beginning class have used 
these four colors to produce subtle and interest- 
ing works. The colors allow you some degree 
of freedom from the difficulties of mixing high- 
chroma hues, but force you to make deliberate 
mixtures lest the result be muddied. 

A slightly more advanced palette contains, 
in addition to those pigments listed above, the 
following: 

e Cadmium red light: a bright, slightly yellow 
red, dense and opaque. Use the real cadmium 
pigment. 

e Alizarin crimson or natural madder lake: 
both alike in hue, a deep cool red. In better 
oil paints and acrylic dispersion paints, you 
will now find the more permanent quina- 
cridone crimson, whose hue and undertone 
are similar. 

© Ultramarine blue: a relatively strong blue hue. 

® Cobalt blue: a pure, cool blue indispensable 
for making clear purple mixtures with various 
reds. Do not use a substituted “cobalt blue 
hue.” 

@ Cerulean blue: a clear, slightly greenish blue. 

e Viridian: a weak, transparent, but useful green. 

¢ Chromium oxide opaque: the stronger, 
opaque version of viridian. 

© Cadmium yellow light (or lemon): a bright, 
strong, and opaque yellow. Use the real 
cadmium pigment. 


These additions to the limited palette provide 
an extended range of chroma. 

Before jumping to the next step, it is helpful 
to spend a day or two mixing colors from the two 
palettes just given. Color charts reproduced in 
books are absolutely no substitute for finding out 
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about color firsthand, and specific instructions 
about what to mix with what also do no good. 
Because one cadmium red may be quite different 
from another, to say “Mix cadmium red with 
cobalt blue to get a deep purple” without speci- 
fying exact brands can be misleading. The best 
thing to do is to spend time making all the mix- 
tures possible from a range of colors, along with 
at least ten value steps for each of the mixtures. 
Try to avoid using black to make the dark values. 
Use the complementary hue instead, and 
remember that darkness is a relative term— 
one color is dark next to another, not by itself. 
To extend the range of chroma even further, 
add these pigments: 
e A phthalocyanine blue. There are two: 
One is reddish, and the other is greenish. 
© A phthalocyanine green. There are two: 
One is bluish, and the other is yellowish. 
@ An arylide (Hansa) yellow. 


These very high chroma hues can disrupt 
the quiet, low-chroma palette first given. 

Use bright color judiciously, and do not confuse 
high chroma with lightness. 

Experiment with color mixtures, and keep 
records of the results. You might use a grid format 
to record what a color looks like: 

e At full strength. 

® Mixed with white in varying ratios; try 
making a ten-step value scale. 

© Mixed with its complement in varying ratios. 

© Mixed with black in varying ratios. 

@ Mixed 1:1:1 with black and white. 

@ Mixed with other colors; make a ten-step 
value scale of each of the mixtures. 


You will find that making all these color 
mixtures can be a daunting process—there are 
hundreds of possibilities—but that the results, 

a much clearer idea of what you are doing with 
color and how to get what you want out of it, 
are worth the effort. 

Note: Be sure to make clean and complete 
color mixtures. Do not allow streaks of one color 
to show in the other. 
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How Binders Affect Pigments 
When pigments are mixed into binders of various 
refractive indices, various color effects are seen. 

If the binder is yellowish, as linseed oil is, the result 
of adding a very light blue or white pigment is not 
necessarily desirable. That, of course, is why some 
manufacturers disperse their white and light colors 
in safflower or poppyseed oil, both of which are 
less yellow than linseed oil. 

Paints made with the same pigment but 
different binders diverge in appearance. This 
becomes clear when we compare a blue in oil 
paint with the same blue pigment in pastel— 
the pastel, consisting of almost pure pigment with 
only a little binder, appears lighter and brighter. 

A subtler but still perceptible difference can 
be seen by comparing the same blue in oil with 
the same blue in an acrylic dispersion binder: 
The acrylic dispersion hue is slightly lighter (and 
less yellow), since the binder is less transparent 
than the oil binder. However, compared to the 
oil binders, the acrylic dispersion binders are also 
relatively “underloaded” with pigment because 
the dispersions have the acrylic resin particles 
competing for space in the paint film. An obvious 
lesson in this is to compare a dry blue pigment 
with the same blue dispersed in any transparent 
binder. The binder affects the hue, value, and 


chroma of the pigment. 


Quality of Light and Pigments 

The color of the light striking the pigment also 
affects its hue, value, and chroma. All light is col- 
ored to some extent. Think of sunlight transmitted 
through a light cloud cover at noon as the purest 
white light there is, because the cloud cover scatters 
all wavelengths to mix white light. (See the pre- 
vious section on color temperature.) That is the 
specification of white light used in most modern 
technical color measurement (specified by color 
temperature: 6500° Kelvin). Light coming through 
a north-facing window is 7500K—12,000K, 
slightly bluish, and is the light of choice in most 
artists’ studios. 

Consider this, however: You paint in this 
cool north light, which is bluish, and then exhibit 
the painting in a gallery, where it is lit by bright 


yellow spotlights. No wonder so many artists 
experience a shock when they put their pictures 
on a gallery wall! 

By knowing the attributes of light, color, 
and pigments, you can make appropriate adjust- 
ments in your studio lighting. Interested painters 
are encouraged to consult the available texts for 
a further understanding of technical color. 


Color Systems 
Color systems, such as those proposed through 
the years by Michel-Eugéne Chevreul, Wilhelm 
Ostwald, and Albert Munsell, are of great but 
peripheral interest to the practicing artist. Students 
will have much to gain by studying works by these 
scientists, however, since many of them are illus- 
trated with excellent reproductions of color rela- 
tionships that lay out clearly how hue, value, and 
chroma relate to one another, and because the the- 
ories and examples they promulgate are relatively 
easy to deal with. 

Other modern systems, such as those 
published by the Color Society of Japan, the 
Scandinavian Institute, and the Optical Society 
of America (OSA), are more complicated but also 
worth studying. Whereas the Munsell Book of 
Color presents color in three dimensions, the 
OSA’s Uniform Color Scales, for instance, give 
us twelve directions to go in—as though color 
is a variably hued mist occupying a space of inde- 
terminate boundaries, which it is! 

Suffice it to say that while these systems 
are important, they are not immediately relevant 
to this book. I strongly recommend that you 
have a look at them, though. 

I should add this: Although you could easily 
get caught up in the study of color theory and 
practice to the exclusion of your painting, it is 
still worth knowing as much as possible about the 
tools you are using. I have become convinced that 
the effective use and control of color in painting 
is the result of concentrated study and diligent 
practice, and that with good color management 
in your paintings you can do more with fewer 
colors—and spend less time roiling in muddy 
color and grimacing in frustration. 


PIGMENT NAMES AND 
CATEGORIES 

Pigments are traditionally named in a number 
of ways: for their inventors (Scheele’s green), chem- 
ical derivation or composition (cadmium red), 
place of origin (Turkey brown), port from which 
they have been shipped (Solferino), use (under- 
painting white), or resemblance to something else 
(cerulean blue—that is, sky blue). Many of these 
names survive today. 

This is a confusing system, since the names 
of many colors refer only to the hue, not the 
pigment. In the case of sap green, for instance, 
the original colorant was a very fugitive dye made 
from unripe buckthorn berries. Today's sap green 
resembles the hue of the original but is chemically 
and physically different, and more durable. 

Other writers have proposed a more sensible 
way of naming pigments, which is to use the 
chemical names of the constituent materials. 
That suggestion is good but has its drawbacks. 
Many pigments are composed of a number of 
different materials, and the names of some of 
these substances are cumbersome and relatively 
meaningless. A number of the organic pigments 
have a group name, with many variations under 
the same designation. And, several pigments have 
a traditional common name so familiar that to 
change it (even for the sake of accuracy) might 
be confusing to users. A good example of the 
latter case is Prussian blue, which exists in two 
forms, one called Prussian and another called 
Milori; the Milori variety is the better pigment, 
but to change the name after more than three 
hundred years of continuous use would befuddle 
the somewhat stodgy traditionalists among us. 

A further alternative, now employed by manu- 
facturers subscribing to the paint standards pub- 
lished by ASTM International, but also by some 
producers who do not subscribe to these formally 
established protocols (see page 142), is to use the 
common name of the pigment, its chemical name, 
and the name assigned to it by the Colour Index 
(abbreviated here as CZ; see Bibliography). The C7 
name is a letter-and-number code by which you 
can refer to a specific pigment and its composition, 
source, and manufacturer. 
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A way to begin recognizing the basic differ- 
ences between types of pigments is to categorize 
them by origin. Here are the generally accepted 
categories of pigments, with subcategories, 
adapted from definitions used in the Colour Index 
(published by the Society of Dyers and 
Colourists, Bradford, England, and the American 
Association of Textile Chemists and Colorists, 
Research Triangle Park, NC 27709-2215). 


Inorganic 
These are colored, insoluble compounds of mainly 
inorganic composition and include the elements, 
oxides, salts, and complex salts. All are usually 
simply called minerals, although this is a less spe- 
cific designation. As a group, the inorganic pig- 
ments are considered highly durable in most 
painting processes, though some of the processed 
natural mineral pigments and manufactured min- 
eral pigments are not. 


Earth Colors, or Natural Mineral Colors 
Earth colors are crude ores colored mainly by iron 
but also by other metals, which are mined, washed, 
pulverized, and sometimes heated to produce dif- 
ferent hues. They are characterized by low chroma, 
low to moderate tinctorial (tinting) strength, 
varying value ranges, and hues ranging from yellow 
to red, with some very dull red purples and 
greens. Natural deposits of white chalk can also 
be called earths. 


Processed Natural Mineral Colors 
These are metallic ores treated alone or in conjunc- 
tion with other metals, with heat or by chemical 
reaction, to produce more sophisticated and purer 
hues. Their appearance runs the gamut of hues, 
values, and chromas from very bright, light hues to 
very dark, dull hues. This is a large category. 


Synthetic Mineral Colors 
This group of pigments contains duplications of 
the natural mineral colors or the processed natural 
mineral colors, made by synthesizing the compo- 
nents in a laboratory. They are similar in appear- 
ance to the processed mineral colors. 
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Organic 
These are concentrated organic colorings with 
no salt-forming groups composed mainly of 
arrangements of carbon atoms and carbon-based 
molecules. As a group, these colorants are thought 
of as highly durable, although some of the sub- 
groups are notably fugitive. The inorganic pig- 
ments I have just discussed can be transparent, 
translucent, or opaque, but are discrete, uniquely 
shaped particles with an inherent color. Most 
organic pigments, by contrast, are transparent 
soluble dyes. This is the significant difference 
between the two groups. For an organic colorant 
to function as a pigment, it must be a particle. 
Dyes can bleed and migrate unless they are fixed 
in a particle form. 


Animal-Derived Organics 
Some organic pigments are made by extracting 
from or processing animal remains. For example, 
bone black is made from charred bone; sepia is 
from the ink of a squid; cochineal (carmine) 
is extracted from the dried body of an insect; the 
original Indian yellow was made from the urine 
of cows that were force-fed mango leaves (this prac- 
tice is now banned). Such pigments are usually 
(but not always) bright, vivid hues of an unstable 
nature with poor durability. 


Vegetable-Derived Organics 
Organic pigments can also be made from vegetable 
matter, produced by processing extracts from the 
plants. They have the same general hue characteris- 
tics and the same shortcomings as the animal- 
derived organics, with some exceptions. 


Synthetic Organics 
These pigments, as mentioned earlier, are synthe- 
sized copies of the hues found in animal- and 
vegetable-derived organic colorants, made in labo- 
ratories under controlled conditions. These pig- 
ments run the gamut of hues, values, and chromas; 
although they are usually thought of as bright, 
transparent colors, there are some new, duller 
and/or opaque organic colorants. They range 
in durability from poor to excellent. 


Forms of Organic Pigments 
There are two physical forms of organic pigments: 
toners and lakes. 

A toner is a concentrated organic colorant, 
usually a water-soluble dye, chemically or electri- 
cally “fixed” on a precipitate. A precipitate is an 
inert, colorless (or nearly colorless) particle. 
Aluminum stearate and aluminum hydrate are 
examples of precipitates. Since toners are water- 
soluble, and since they are very concentrated, they 
may bleed and migrate despite being attached to 
a precipitate. They are not ordinarily found in the 
better lines of artists’ paints because of this defect, 
although there is evidence that some manufac- 
turers have added them to brighten otherwise 
duller pigments. The use of toners is considered 
adulteration of the paint. A manufacturer can use 
a cheaper colorant to get the effect of an expen- 
sive pigment—but at the cost to you, the artist, 
of lightfastness and/or resistance to bleeding or 
migration. Beware of cheap paints! 

Lakes are similar to toners, being precipitated 
on an inert carrier like aluminum stearate, except 
that there is no “extra” dye, and the precipitate is 
considered a necessary part of the pigment. Lakes 
are less likely to bleed or migrate. Laked colorants 
are rarely adulterated, but they can be. 


Extension of Pigments 
Both organic and inorganic pigments may be 
“extended,” which means that the colorant is 
diluted with more precipitate or inert carrier than 
is necessary in order to increase the volume yield 
of the colorant. While increasing the volume, 
extending a pigment can also decrease its color 
strength. Sometimes, as with the phthalocyanines, 
extending the colorant is necessary because the 
colorant is strong enough to overwhelm the others 
on the palette. Sometimes it is not necessary, and 
in this case an extended pigment should be consid- 
ered adulterated or cheapened. In the student 
grades of artists’ paints, extended pigments are 
common, which is why the paints are cheaper. 
In professional lines adulteration is rare; only those 
pigments that require it are extended. 


OPACITY 
A batch of pigment by itself looks like a pile of 
opaque colored powder. Microscopically, however, 
the individual pigment particles have a much dif- 
ferent character. The synthetic organic lakes precip- 
itated on an inert carrier are usually of regular and 
repetitious form and, if dry, opaque in reflected 
light and translucent in transmitted light. When 
they are put into a wet medium such as a paint 
binder, however, they can be quite transparent and 
glow like colored glass if viewed as a thinly spread- 
out film on a white substrate. 

The inorganic pigments, by contrast, exhibit 
all sorts of particle shapes, from crystalline forms 
to irregular rocklike chunks. They also have 
varying degrees of opacity, from fully opaque to 
translucent to completely transparent. The size 
of the particle is also important in many cases. 
For example, when smalt is ground too finely it 
is a weaker hue, lighter in value, lower in chroma, 
and with little tinctorial strength—almost totally 
useless in a liquid vehicle. 

Whether the pigment itself is transparent, 
translucent, or opaque can be important when 
an artist chooses a colorant for a particular use. 

In practice it is possible to make a normally 
opaque pigment look transparent by grinding it 
into a dust and very thoroughly dispersing it in 
its binder. That is the case with transparent water- 
color, where many opaque pigments display mar- 
velous transparency. An ordinarily transparent 
pigment can give opaque effects if the paint layer 
is built up to a thickness—a technique possible 
only in some painting processes. 

When you are choosing a pigment for glazing 
techniques, it is always preferable to select a trans- 
parent pigment, since it allows more light to pass 
through it and thus produces a richer, more “reso- 
nant” appearance. 


Masstone and Undertone 
The masstone and undertone of a pigment are 
related to its transparency, translucency, or opacity. 
The hue of a pigment, as a pile of dry 
powder or dispersed in a vehicle and spread out 
in a thick, opaque film, is called masstone. It is 
also sometimes called body color, although this 
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term can refer to a painting technique (gouache) 
and therefore might be confusing. 

When the pigment is dispersed in a vehicle 
and spread out into a thin, translucent layer, you 
see the undertone. The undertone of the hue can 
also be seen when the pigment is mixed into a 
tint with white, and when the colorant is thinned 
with a medium and spread out into a transparent 
film, as is done with transparent watercolors. 

The masstone and undertone of many pig- 
ments are the same, but there is sometimes a differ- 
ence between these attributes in particular single 
pigments. Rose madder, for instance, has a deep 
red hue in masstone but a rosy, slightly bluish hue 
in undertone, depending on the variety (there are 
about twelve varieties of rose madder). 

When choosing a pigment for glazing or 
other transparent painting techniques, you should 
therefore be familiar with any differences between 
its masstone and undertone. Most painting 
processes make use of both color effects. Since 
there are often several different varieties of a par- 
ticular pigment, it is helpful to make your own 
assessment of the material’s undertone and mass- 
tone. Attempts to add these attributes to a list 
of pigments often lead to confusion when the 
variety within a particular pigment is great. 


TESTS FOR PIGMENTS 
If you wish to try new pigment, or are unfamiliar 
with the special characteristics of the colors you 
use, you can conduct some simple tests. These tests 
are by no means quantitative, but they can be a 
relative measure of quality. 


Solubility 

The solubility of a pigment in various liquids 
can be important when you are determining which 
vehicles the pigment will function in properly. 
A pigment that is soluble in water, for instance, 
will not work in any vehicle that contains water 
or for which water has been used as the thinner 
or solvent. 

To test a pigment for solubility, place a small 
amount of the powder in a tall, clear glass jar. 
Fill the glass halfway with the solvent in question: 
water, mineral spirits, denatured ethyl alcohol, 
vinegar (for acidic vehicles), or ammonia water 
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(for alkaline vehicles). To make ammonia water, 
mix 1 part of household ammonia with 10 to 20 
parts tap water. * Caution: Denatured ethyl 
alcohol is a health and fire hazard; ammonia is 
a health hazard. Do not breathe the vapors of 
either alcohol or ammonia; be sure your studio 
is well ventilated. 

Cap the jar tightly, and shake the mixture 
thoroughly until the pigment is dispersed in the 
solvent. Allow the pigment to settle overnight, 
or until it is completely settled to the bottom 
of the jar. If the solvent has been slightly colored 
by the pigment, the pigment is soluble in that 
liquid. The pigment might not be good to use 
in a vehicle that contains the liquid, or for which 
the liquid is a thinner or solvent. 


Tinting Strength 
In simple terms, tinting strength is the ability 
of a colorant to affect the hue of another colorant 
to which it has been added. It is also a measure 
of how strongly a color will affect a standard white. 
The method given in Box 7.1, for making what 
is known as a drawdown, is a subjective, qualitative 
test, but it provides a good means by which you 
can compare two manufacturers’ paints for tinting 


strength. 


Lightfastness 
The Random House College Dictionary, revised edi- 
tion (New York: Random House, 1980), defines 
“permanent” as follows: “adj. 1. existing perpetu- 
ally; everlasting. 2. intended to exist or function for 
a long, indefinite period without regard to unfore- 
seeable conditions. 3. long-lasting. . . .” With this 
in mind, we can conclude that no work of art is 
truly permanent, because it is subject to a host of 
“unforeseeable conditions.” 

If you are concerned with the durability and 
permanence of your work, testing for lightfastness 
(relative light permanence) of a colored material is 
important. You can use paints like oils, acrylic dis- 
persions, acrylic solutions, resin oils (paints whose 
binder is a combination of linseed oil and a var- 
nish resin), and alkyds with some degree of confi- 
dence regarding lightfastness. This is especially 
true if the container labels give the generic names 
of the pigment(s) used in the paint, and if the 


BOX 7.1. HOW TO MEASURE TINTING STRENGTH 


MATERIALS 

= Large tube of artists’ titanium white in oil. 
(The kind of oil does not matter: This is a test 
of color strength, not of vehicle contents.) 

= Several different brands of oil paint labeled cobalt 
blue, for instance. Do not use paints labeled “cobalt 
blue hue,” since these will not contain cobalt pig- 
ment. 

= Clean glass or porcelain-on-steel palette, and 
spatulas for mixing. 

= Wall scraper with a flexible steel blade. 

# Black plastic electrician’s tape. 

= Kitchen measuring spoons: 1 tablespoon and 
‘/s teaspoon. 

m White posterboard sealed with two coats of acrylic 
dispersion primer. (If the posterboard had a glazed 
finish, it need not be sealed.) Cut the posterboard 
into strips about 10 x 20 cm (4 x 8 inches). 

= Clipboard for holding the strips of posterboard while 
making the drawdown. 

= Palette knife. 

METHOD 

. Attach several (an equal number of) layers of the 
black tape to each end of the wall scraper’s straight 
edge so that they fold from one side of the blade 
to the other. This will create a small aperture from 
the edge of the blade itself to the edge of the tape 
on either side. (See Figure 7.3.) 

. Measure out 2 tablespoons of the titanium white 
and ‘/s teaspoon of one of the paints. Mix them 
together thoroughly and completely to make a tint. 


+ 
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Figure 7.3. Wall scraper with layers of tape, forming 
a small aperture for making drawdowns. 


. Place one of the strips of posterboard on the clip- 


board, positioning it in the center and making sure 
that it is held firmly by the clip. 


. Put a volume of the tinted oil paint near the top 


of the strip of posterboard and spread it lightly 
across the width of the strip with a palette knife. 


. Hold the clipboard down with one hand and use 


the other to hold the wall scraper. Put the wall 
scraper blade in front of the pile of paint and hold 
it at about a 45° angle. Draw the blade down over 
the tint, pressing firmly and evenly. (See Figure 7.4.) 


. Remove the blade and the excess paint. Clean the 


blade and the palette knife. A uniform, opaque film 
of the paint mixture should have been deposited 
down the center of the strip of posterboard. 


. Make a second mixture of the white with another 


brand of paint, using steps 1 through § above. Using 
these procedures, make as many drawdowns as 


there are paints to compare. 


. Compare the paints while they are wet and again 


after they have dried (about 3 to 7 days at room 
temperature). Once the strips are dry, you can trim 
them with scissors so that all the edges are 
straight. Make the comparisons in natural north 
daylight, with the light striking the surfaces of the 
samples at an angle to lessen reflection. The differ- 
ences between the brands of paint will be evident 
because of the heavy reduction of the color with 
white: The weaker tinters will be noticeably lighter 
in value. For example, cobalt blue paints of similar 
tinctorial strength but from different manufac- 
turers may be strikingly different in cost. If two 
paints are equivalent, there is no reason to buy the 


more expensive one. 


© 


Figure 7.4. Making a drawdown. 
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manufacturer certifies on the label that the paint 
conforms to a standard and lists the lightfastness 
rating of the paint (see the following section, 
“Standards for Paints”). Paints that have generic 
names for the pigments on their labels but do 

not certify compliance with a standard can also be 
used, but with less confidence in their durability. 

Some traditional coloring materials (like 
watercolors and pastels) and many nontraditional 
materials (like colored pencils, colored markers, 
and inks) should be tested. Formulations for non- 
traditional mediums are not standardized. They 
may contain experimental ingredients, change 
composition formulas from batch to batch, or 
be labeled “permanent” without sufficiently 
explaining what “permanent” means. In many 
cases it means “waterproof.” If you are interested 
in using these nontraditional materials, you 
should have a means of testing their reliability 
without having to rely solely on a manufacturer's 
promotional literature. 

I have included two lightfastness tests that 
can be used with virtually any colored material 
you expect to be exposed indoors to daylight 
coming through a window. The first is easy and 
is the one most often recommended in a manual 
like this. The second (see Box 7.3) is a bit more 
complicated but produces more precise results. 


A Simple Lightfastness Test 
The test described in Box 7.2 is adequate in the 
grossest sense, but it does not take into account 
the many variables that can be encountered in 
testing different types of colorants. Here are some 
of the limitations of this method: 

¢ Different kinds of colorants are applied dif- 
ferently, and to different kinds of supports. 

® Some paints are not used straight out of the 
tube, but are more often used in mixtures 
with white or in transparent layers. This 
method does not adequately test these paints 
under these normal use conditions. 

e Neither is there a way to rate the results of 
the test as other than “good” or “bad.” Some 
colorants might fall into a category between 
the two, which would make them acceptable 
under certain conditions. This simple test 
cannot distinguish these conditionally accept- 
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able colorants from those that will fail. 

® Other considerations, such as the effects of 
heat, humidity, and darkness on the control 
sample, or the effects of the particular binder 
on the colorant, are also not adequately 
addressed by this test. 


Two Better Lightfastness Tests 
In the previous edition of this book, I included a 
more complicated but still relatively simple method 
of lightfastness testing for artists. It was based on: 
© “Methods for the Determination of the 
Colour Fastness of Textiles to Light and 
Weathering,” International Standards 
Organization Recommendation 105, 
published as British Standard BS 1006: 
1971 (London: British Standards Institu- 
tion, 1971). 
e Dr. Robert L. Feller of the Center on the 
Materials of the Artist and Conservator 
at Carnegie-Mellon Institute of Research, 
“Felt-Tipped Markers and the Need for 
Standards of Lightfastness for Artists’ 
Colorants,” Bulletin of the American Group 
IIC [International Institute for Conservation] 
8, no. 1 (1967): 24-26. 
® Robert L. Feller, “Further Studies on the 
International Blue Wool Standards for 
Exposure to Light,” submitted to the 
International Council of Museums 
Committee for Conservation, Zagreb, 
Yugoslavia, October 1978. 
© Robert L. Feller, “Speeding Up Chemical 
Deterioration,” Bulletin de l'Institut Royal 
du Patrimoine Artistique (Brussels) 15 (1975): 
135-50. 
© Robert L. Feller and R. Johnston-Feller, 
“Use of the International Standard 
Organization's Blue Wool Standard for 
Exposure to Light. Part 1: Use as an 
Integrating Light Monitor for Illumination 
Under Museum Conditions,” American 
Institute for Conservation Annual Meeting, 
Fort Worth, TX, 1978. 
© Robert L. Feller and R. Johnston-Feller, 
“The International Standards Organization's 
Blue Wool Fading Standard (ISO R105),” 
Textiles and Museum Lighting, Harpers Ferry 


BOX 7.2. HOW TO PERFORM A SIMPLE LIGHTFASTNESS TEST 


MATERIALS 

a The colored medium or mediums to be tested: 
paints, colored pencils, colored inks, markers, 
and so on. 

@ Strips of fairly heavy, smooth-surfaced white paper. 
If possible, use a nonyellowing rag paper, because 
paper that yellows will affect your judgment about 
possible changes in the colored material. The strips 
should be large enough to handle easily, but not 
so large as to require lots of the material to cover 
them completely. Strips about 2.5 x 10 cm (1x4 
inches) should do it. 

# Stiff backboard to which the samples will be 
attached. 

METHOD 
. Completely cover a strip of the heavy paper with 
the material being tested. Use a separate strip for 
each color. Apply as much color as possible to the 


strip to make an opaque, or nearly opaque, coating. 


With colored pencils this will be difficult, but get a 
thorough coating anyway. With transparent water- 


Regional Textile Group, Washington, DC, 
1985: 41-57. 


Hilton Brown (an artist on the faculty of 
the University of Delaware), Joy Turner Luke 
(an artist in northern Virginia), Zora Sweet 
Pinney (an art supply dealer in Los Angeles with 
an interest in lightfastness), and I developed the 
technique described in the 1993 edition of this 
book over a period of about ten years; Mrs. Luke 
was the principal investigator. 

In 1993 two methods based on this research 
were published by the American Society for 
Testing and Materials (now called ASTM 
International): ASTM D5383, for “art technolo- 
gists,” and ASTM D5398, for artists. 

These tests involve many variables, not 
the least of which is the observer's experience in 
viewing color differences. They are subjective and 
qualitative but are still very useful for individual 
artists (D5398) or a group of artists (D5383) to 


colors, a thick, opaque coating is not desirable 
(and not a good test of what is supposed to be a 


thin, transparent paint), but try to get a deep, richly 


colored hue while maintaining some degree of 
transparency. 


. Cut the strip in half, leaving two 2.5 x 5 cm (1x 2 


inch) chips. Write the identification of each chip 
(color name, code number, manufacturer) on the 
back, and place one in a drawer or in a book to 
remove it from the light. Put the other chip ona 
backboard of some kind and expose it to full sun- 
light in a south-facing window. Any kind of daylight 
exposure will do, but south sunlight is the most 
intense and will shorten the test time. 


. At periodic intervals, check the exposed sample 


against the sampie kept in the dark. Note any 
changes in the one exposed to sunlight. 


. After a few months, compare the samples more 


closely, under north daylight. Any clearly percep- 
tible change will indicate that the colored material 


is not entirely lightfast. 


undertake an assessment of the materials they 
wish to use. 

Here are some additional points: D5398 and 
D5383 do not require that all sample colorants 
be mixed into tints with white, a kind of exposure 
that is universally agreed to be a more severe test 
of a colorant’s lightfastness. The tests do not pro- 
vide a method of making colorant films of a uni- 
form thickness. The tests do not evaluate the 
physical durability of the binders, vehicles, or 
other mediums in which the colorants are carried, 
nor is it possible to separate any hue/value/ 
chroma changes that occur in the vehicle from 
those that occur in the colorant. 

In addition to the references cited above, 
artists may wish to consult the following test 
methods, which apply to this type of evaluation: 

e AATCC Test Method 16C-1974: 

“Colorfastness to Light: Daylight.” Published 

by the American Association of Textile 

Chemists and Colorists, PO. Box 12215, 
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Research Triangle Park, NC 27709. 

© ASTM G24-73: “Standard Recommended 
Practice for Conducting Natural Light 
Exposures Under Glass.” Published by the 
American Society for Testing and Materials 
International, 100 Barr Harbor Drive, 
P.O. Box C700, West Conshohocken, PA 
19428-2959. 

© ASTM D5383 and ASTM D5398 are avail- 
able from the ASTM International address 


above, or online from www.astm.org. 


STANDARDS FOR PAINTS 
The National Bureau of Standards (NBS) first 
published a commercial standard for artists’ paints 
that could serve as a purchasing guide for artists, 
and provide a means by which manufacturers could 
certify the quality of their products, in 1942. 
The standard, known formally as “Commercial 
Standard 98-42” (CS98-42), was initially proposed 
by the Massachusetts Art Project of the WPA in 
1938. After five years of study by artists, American 
manufacturers of artists’ materials, conservators, 
and other interested parties, the standard was 
adopted as a voluntary guideline by the industry. 

The Paint Standard, as it was called, was 
important for both artists and manufacturers 
because it established performance and composi- 
tion criteria for professional-grade oil paints. 
CS98-42 published a table of nomenclature and 
a labeling system in an attempt to eliminate the 
confusion found in traditional labeling methods. 
It also proposed requirements for the best profes- 
sional grades of oil paints so that artists could 
be assured of some objective measure of quality. 

In 1962 the standard was revised and reis- 
sued as “Commercial Standard 98-62,” with the 
addition of a few new pigments and a listing of 
some new materials under study that were being 
considered for addition to later revisions. How- 
ever, CS98-42 remained essentially unchanged 
for more than forty years. 

But, since the time of its original publication 
and minor revision in 1962, seven new binders 
have been developed and/or extensively marketed 
in this country: acrylic solutions, acrylic disper- 
sions, the oil-modified alkyds, polyvinyl acetate 
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dispersions, heat-set oils, water-miscible oils, 

and resin-oils. The acrylic dispersion binders have 
become immensely popular. In addition, scores 
of pigments, mostly synthetic organic types, have 
been introduced by pigment manufacturers and 
adopted by paint makers. Commercial Standard 
98-62 became virtually obsolete; few companies 
adhered to its guidelines, which had become 
irrelevant. 

In 1976, members of Artists Equity Associa- 
tion of Washington, DC, a nonprofit lobbying 
organization of professional visual artists, con- 
tacted the NBS about a possible revision of CS98- 
62. The NBS gave its blessing to the project but 
could not offer the services of a support staff to 
conduct testing. Committees within the American 
Society for Testing and Materials (ASTM 
International) and the Inter-Society Color 
Council (ISCC) were then formed to study 
CS98-62 and coordinate its revision. 

The ISCC is an organization of groups 
and individuals who have an interest in color 
and color science, and ASTM International, 
founded in 1898 and well known to many indus- 
tries, is the largest independent standards-writing 
body in the world. ASTM International under- 
took to sponsor the new Paint Standard, and the 
ISCC actively supported the revision work. 
ASTM formed D01.57, the Subcommittee on 
Artists’ Paints and Related Materials (DO1 is 
ASTM’s Main Committee on Paint and Related 
Coatings, Materials, and Applications). 

Beginning in 1977, members of both 
groups—which include most of the major 
American and European artists’ materials manu- 
facturers, a number of artists’ organizations, and 
individual artists, chemists, manufacturers of 
lightfastness test instruments, paint technologists, 
conservators, and teachers—met several times a 
year to discuss changes proposed for the new stan- 
dard; report on the progress of individual studies 
in areas of CS98-62 that needed revision; and 
examine new materials and information that 
could be included in the new standard. The 
results of these efforts have been published by 
ASTM International beginning in 1984, and 
include the following (from ASTM Standards 
D4302, D4303, D4236, D4838, D4941, D5067, 


BOX 7.3. HOW TO PERFORM A LIGHTFASTNESS TEST USING THE “BLUE WOOLS” 


MATERIALS 

w British Blue Wool Standard Textile Fading Cards, 
which can be obtained from Talas (see List of 
Suppliers). The cards are about 44 x 108 mm (13/4 x 
4'/, inches), with eight strips of wool cloth glued in 
horizontal bands down the length of the card. Each 
strip is colored with a blue dye of a known lightfast- 
ness. The top strip, Standard 1, is the least lightfast; 
the bottom strip, Standard 8, is the most lightfast. 
Each standard, beginning with Standard 1 and 
moving down to 8, takes approximately twice as 
long to change as the standard immediately pre- 
ceding. The cards are very sensitive to light. They 
should be kept in complete darkness until they are 
ready to be used in the test. Wrap them in black 
paper, put them in an envelope, and store the 
package in a drawer or dark closet. High tempera- 
ture and humidity may affect the blue dyes. 

= Support appropriate for the material being tested. 
The support material should be stable, white and 
nonyellowing, and of known composition, so that 
any changes in the colorant will not be affected by 
unpredictable changes in the support. For testing oil 
paints, use 100 percent rag or other neutral pH 
paper, coated with a light ground of acrylic disper- 
sion primer. For other paste paints, such as the 
alkyds, acrylic dispersion, acrylic solution, casein, 
tempera, or opaque watercolors, use a plain, 
unprimed white 100 percent rag paper. For trans- 
parent watercolor, use a white, 100 percent rag 
watercolor paper with a cold-pressed or hot-pressed 
surface. A very rough surface will interfere with a 
clear interpretation of the color changes. For most 
other colored materials, use a smooth, plain white, 


100 percent rag or neutral pH paper. 


fastness, any color with less lightfastness than 
alizarin crimson certainly should not be used to 
make permanent works of art. Be sure of getting 
the true alizarin pigment by choosing a brand that 
gives the Colour Index identification on the label. 
The Colour Index identification of this pigment 

is Pigment Red 83/Colour Index Number 58000 
(PR83/58000); see Table 7.1. Also buy any brand 

of artists’ titanium white oil paint (PW6/77892). 


METHOD 


1, On the white support, paint out strips of each color 


of the material being tested. Use the normal appli- 
cation techniques for the particular medium; that 
is, transparent watercolors should be washed on 

in a film of average transparency, pastels stroked on 
in a consistent manner, and so on. Very transparent 
coatings will change quickly. Identify each strip of 
color: brand name, code number, color name, and 
so on. Paints normally applied as opaque or translu- 
cent films—oils, resin-oils, acrylic dispersions, 
acrylic solutions, alkyds, temperas, caseins, opaque 
watercolors—should be applied as tints with white, 
since this is the customary way of handling paints 
while making a picture. 

To make a consistent tint of each color, use the 
white of the particular type (oil, watercolor, etc.) 
and brand of paint being tested and mix it with 
the colored paint to match a Munsell Value 7. 
Liquitex makes a Neutral Gray (Value 7) acrylic dis- 
persion paint that can be used as a reference. 

(In fact, Liquitex is the only brand that includes 
Munsell hue, value, and chroma numbers on its 
paint tubes.) Fill in a strip of the sample sheet with 
the alizarin crimson oil mixed with the titanium 


= Colored materials to be tested. white oil to a Munsell Value 7. 
@ Stiff backboard to which the samples will be attached. 
m Stiff cover strips to protect the unexposed portion 


of the colored samples; wooden lattice strips, inex- 


. Attach the support with the colored samples to the 
backboard using tape, glue, tacks, or clips. Attach 
the Blue Wool Textile Fading Card to the backboard 
near the color samples. 


pensive wooden rulers, or thin aluminum panels 


can be used. . Cover half of the samples and half of the Blue Wool 


m Any brand of artists’ alizarin crimson oil paint. This 
is a control. Since it is known that alizarin crimson 
is just below the cutoff point for acceptable light- 


Textile Fading Card with the cover strip(s). Be sure 
to cover the written identification as well. The cover 
must be stiff enough and attached securely so that 
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BOX 7.3. HOW TO PERFORM A “BLUE WOOLS” LIGHTFASTNESS TEST, CONT’D. 


COLOR 
IDENTIFICATION, 
HIDDEN UNDER 


COVER STRIP 


SAMPLE CARD 


STIFF COVER STRIP 


Figure 7.5. Sample layout for conducting a light- 
fastness test using the British Blue Wool Standard 
Textile Fading Cards. Half the test samples and 


it lies flat and does not allow light to leak under- 
neath. Figure 7.5 gives a suggested arrangement 
of samples, cards, and covers. 


. Stand the backboard with the samples and the 


card attached in a south- or southwest-facing 
window, with the top of the board tilted back so 
that sunlight will reach the entire surface. North 
daylight, or other diffuse daylight, will be sufficient 
for testing the most fugitive colorants—but the 
testing time will be considerably extended in 
diffuse light. 


. To identify the extremely fugitive colors in a set 


of samples, it will be necessary to check them 
by gently lifting the cover strip at daily intervals 
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half the Textile Fading card are concealed with a 
cover strip. 


during the first month of exposure. With an unob- 
structed south-facing exposure and clear, sunny 
skies, noticeable change may occur in one day. 

Any color samples that begin to show change when 
Standards 1, 2, or 3 on the Blue Wool Textile Fading 
Card show change are not lightfast and should not 
be used for permanent works of art. 

After approximately two months of exposure, 
check the color/contrast of Standard 6. When a 
change in the color of Standard 6 can just be 
perceived, the test is complete. At this point, also 
check for a change in the alizarin control. It may 
take anywhere from six weeks to as long as a year 
for Standard 6 to change, depending on the time 


of year (whether the sun is high or low in the sky), changes in them with the range of changes shown 


weather conditions, geographic location, and the on the Blue Wool Textile Fading Card. Find the 
temperature and relative humidity of the room. standard that shows the same degree of change 
6. When Standard 6 has just begun to change, check as the colored sample. if, for example, a sample 
all the color samples for changes. The changes fades the same amount as Standard 3 faded, it 
may not be limited to fading; a loss or gain of is given a rating of 3. 
chroma or a complete change in hue may also be Use the following list to assign a lightfastness 
observed. The samples that do not exhibit a change rating to the samples once they have been given 
by the time Standard 6 shows a perceptible change a number rating according to the Blue Wool stan- 
can be considered to have very good lightfastness. dards shown in the table below. 
This is adequate for materials that will be exhibited You should not use this scale to predict the 
indoors in average lighting. longevity of your colors or your works of art. 


7. To assign a rating to the colorants, compare the 


BLUE WOOL STANDARDS AND LIGHTFASTNESS 


Blue Wool Standards Lightfastness Approximate Lifetime in Years* 


Fugitive Fewer than 20 
Fugitive Fewer than 2 
Fugitive Fewer than 20 
Fair 20 to 100 
Fair 20 to 100 
Very Good About 100 
Excellent More than 100 
Excellent More than 100 


* in order to rate colorants as excellent, it will be necessary to extend the test exposure until Standard 7 


or 8 changes. Any colors that do not change by the time Standard 7 or 8 changes can be rated excellent. 
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D5098, D5724, and D6901, © ASTM 
International, by permission of the publisher): 

e ASTM D4302, “Standard Specification for 
Artists’ Oil, Resin-Oil, and Alkyd Paints” 

© ASTM D4303, “Standard Test Methods for 
Lightfastness of Colorants Used in Artists’ 
Materials” 

e ASTM D4236, “Standard Practice for 
Labeling Art Materials for Chronic Health 
Hazards” 

e ASTM D4838, “Standard Test Method for 
Determining the Relative Tinting Strength 
of Chromatic Paints” 

e ASTM D4941, “Standard Practice for 
Preparing Drawdowns of Artists’ Paste 
Paints” 

e ASTM D5067, “Standard Specification 
for Artists’ Watercolor Paints,” a revision 
and extension of the original D4302 to 
cover watercolors 

© ASTM D5098, “Standard Specification 
for Artists’ Acrylic Dispersion Paints,” also 
a revision and extension of the original 
D4302 to cover acrylic dispersion paints 

e ASTM D5383 and ASTM D5398, 
“Lightfastness Test Methods for Art 
Technologists and Artists” (using Blue 
Wool Textile Fading Card Standards) 

¢ ASTM D5517, “Standard Test Method for 
Extractability of Metals from Art Materials” 
(used in developing D4236 labeling) 

e ASTM D5724, “Standard Specification 
for Artists’ Gouache Paints” 

e ASTM D6801, “Standard Test Method for 
Measuring Maximum Spontaneous Heating 
Temperature of Art Materials” (regarding 
spontaneous combustion) 

© ASTM D6901, “Standard Specification 
for Artists’ Colored Pencils” 


Note: These standards, especially those desig- 
nated as “specifications” and referring to different 
types of colored materials, are sometimes miscon- 
strued by artists and/or manufacturers as having 
the effect of making all paints of that type “the 
same.” This is not true: They are minimum stan- 
dards that allow for wide variation in the quality 
of different brands, and those who take the time 
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to read the standards will easily understand this 
distinction. 


ASTM D4302, 

“Standard Specification for Artists’ Oil, 

Resin-Oil, and Alkyd Paints” 
This standard specification describes labeling, com- 
position, physical properties, and performance 
requirements for artists’ oil, resin-oil, and alkyd 
paints, and covers pigments, vehicles, and additives 
for all three types of paint. The labeling require- 
ments are of greatest interest to us. The following 
information appears on every container label of 
those paints that conform: 

1. The complete identification of the pig- 
ment(s) contained in the paint, specified 
by common name, Colour Index name, 
and additional terms needed to identify 
the colorant(s). Placement of this informa- 
tion—whether on the front or back of the 
container—is also specified. Manufacturers 
are encouraged to include a simple chem- 
ical description of the colorant(s) where 
label size permits, but are required by the 
specification to give this information in 
company publications (such as catalogs or 
online). In the case of pigments that have 
been duplicated by other colorants, the 
manufacturers are required to indicate the 
substitution by using the term “hue” after 
the name of the color, and by giving the 
name of the actual pigment used directly 
under the name of the color. For example: 

Cadmium red hue 

(Quinacridone) 

Where a manufacturer has used a mix- 
ture of pigments to make a proprietary 
hue, all the pigments in the mixture must 
conform to the specification, and the 
mixture itself must pass the requirements 
of the specification. Furthermore, the paint 
must be labeled in accordance with the 
previous requirement. For example: 

Permanent green 

(Ultramarine blue, Cadmium-barium 
yellow) 

2. An identification of the vehicle—the 


vegetable origin of the oil and its method 


of refinement for oil paints; the type of 
fatty acid and its compatibility with oils 
for alkyd paints; and the vegetable origin 
of the oil, its method of refinement, 

and the type of resin or gum for resin- 
oil paints. 

. The lightfastness rating of the pigment(s) 
in the paint, either Lightfastness I (excel- 
lent) or Lightfastness II (very good). Only 
those pigments that appear in a table of 
suitable pigments can be used in paints 
conforming to the specifications. 

The suitable pigments table is derived 
from tests done by the methods given in 
ASTM D4303, and lists the Colour Index 
name of the pigment, its lightfastness 
rating in the different vehicles (the rating 
may differ, depending on the vehicle), the 
common name of the pigment, its chem- 
ical class or a simple chemical description, 
and its Colour Index number. Newly 
introduced pigments must pass the tests 
in ASTM D4303 to be placed on the 
suitable pigments table. 

An appendix to the table lists 
Lightfastness III (fair) pigments. These 
are not suitably permanent for use in 
artists’ paints, but are listed in the interest 
of establishing common terminology. 
Pigments such as alizarin crimson, 
Hooker’s green, and certain varieties 
of naphthol red, thioindigoid magenta, 
and dioxazine purple are listed here. 
Lightfastness IV and V have also been 
added to the lists; IV and V colorants 
also will not be found in professional- 
grade paints but will appear in paints 
not intended to be permanent. 

. The volume contents of the container 
(required by law). 

. A statement certifying that the contents 
conform to the labeling requirements of 
the Federal Hazardous Substances Act (for 
acute hazards), its amendment (for chronic 
hazards), and ASTM D4236 (essentially, 
the Labeling of Hazardous Art Materials 
Act, or LHAMA, the amendment to the 
FHSA for chronic hazards). 


6. A statement certifying that the contents 
conform to ASTM D4302. 

7. The manufacturer’s name and address, 
or the importer’s name and address and 
the country of origin. 


In addition to this labeling information, 
there are methods given for testing the paints 
for various physical and performance characteris- 
tics. The types of allowable additives to the vehi- 
cles are described, as are the reasons for adding 
inert pigments. Acceptable consistencies, fineness 
of grinds, freeze-thaw stability, and drying times 
are also discussed. 


ASTM D4303, “Standard Test 
Methods for Lightfastness of Colorants 
Used in Artists’ Materials” 

This standard test method describes the various 
lightfastness tests on artists’ colorants used to derive 
the tables of suitable pigments given in ASTM 
D4302, D5067 (transparent watercolor paints), 
D5098 (acrylic dispersion paints), and D5724 
(gouache paints). Since colored pencils are made 
of mixed colorants, there is no such table in 
D6901. This is actually a significant development, 
for the successful promulgation of D6901 opens 
the door for the development of specifications 

for the other materials that use mixed colorants, 
that is, pastels. If a manufacturer wishes to con- 
form to those other standards, these D4303 tests 
or a variation on them must be performed on 

the colorants, either by the manufacturer or by 

an outside contractor. 

In addition to giving complete instructions 
on the preparation of samples for testing, the 
method describes the types of exposures allowable 
for the test. Each colorant must be exposed to at 
least two tests: an outdoor exposure under glass 
in daylight, as well as an indoor exposure to a 
xenon-arc exposure instrument whose illumina- 
tion is filtered to simulate daylight through 
window glass. All the methods of measurement 
(by instrument, not by visual comparison), calcu- 
lation, and interpretation of results are given 
in the method, as well as instructions for deter- 
mining the lightfastness categories of the test 


colorants. 
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Each time a manufacturer wishes to intro- 
duce a new colorant and list conformance to a 
standard, it must perform on the new colorant 


the tests described in ASTM D4303. 


ASTM Dq4236, “Standard Practice 
for Labeling Art Materials for 
Chronic Health Hazards” 

This is a practice for labeling art materials for 
chronic health hazards (there is already a law cov- 
ering acute hazards). It applies only to art materials 
packaged in small quantities for use by individuals 
or small groups, and only to materials for the adult 
artist, not for children. 

In order for a manufacturer to comply with 
this standard, product formulations must be sub- 
mitted to a toxicologist for review; to protect 
trade secrets the formulations and the review are 
confidential. In determining the need for precau- 
tionary labeling, the toxicologist takes into 
account the chemical composition of the material, 
the current knowledge of the chronic toxic poten- 
tial of the components and full formulation of 
the material, the amount of hazardous substance 
in the material, the chemical and physical form 
of the material, “reasonably foreseeable” uses of 
the material, the potential for the components 
of the material to react with each other, the 
potential for a chronic adverse health effect from 
the decomposition or combustion products 
resulting from the use of the material, and the 
opinions of various regulatory bodies on the 
potential for chronic adverse health effects from 
the use of the material. The toxicologist does not 
test materials. 

The conclusions of the toxicologist determine 
what labeling requirements will be applied. The 
requirements include the use of a signal word 
(“WARNING”), a list of the potential hazards 
involved in using the material, the name of the 
hazardous component(s), instructions for the safe 
handling and use of the product, and a list of any 
components in the material that could cause skin 
or respiratory sensitization. 

The label must also give the name of a source 
for more information about the health hazards of 
the material, such as instructions to contact a 
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physician, a local poison control center, or a 
twenty-four-hour toll-free poison control hotline. 
As of 1990, the label must also give the telephone 
number of the manufacturer—or, if the product 
is imported, the telephone number of the com- 
pany’s U.S. representative. This last addition is 
mandated by a law, an amendment to the Federal 
Hazardous Substances Act 15 U.S. Code 1277, 
which cites D4236. Again, the law requires that 
the manufacturer's telephone number be given 

on the product label—but you should not call the 
manufacturer for health information. As I have said 
elsewhere, manufacturers will only tell you to call 
your doctor or a poison control center if you call 
them with health questions. Do not waste your 
money or your time calling a company about its 
health labeling. If you want information about 
health issues, contact a toxicologist specializing 

in art materials health hazards. 

Following the text of standard D4236 is a list 
of the various chronic hazard statements, and a 
list of the precautionary statements that can be 
used on labels. If all the requirements of the stan- 
dard are met, the manufacturer can claim compli- 
ance with a statement like “Conforms to ASTM 
Practice D4236.” 

The Art & Creative Materials Institute, or 
ACMI (see List of Suppliers), is one certifying 
body for ASTM D4236. Manufacturers wishing 
to comply with the standard submit their formu- 
lations to the institute's toxicologist, and upon 
approval may use one of the institute's certifica- 
tion seals on their product labels. (See Figures 
7.6 and 7.7.) 

Of course, there are other toxicologists who 
certify labeling in conformance with D4236; the 
Consumer Product Safety Commission (CPSC) 


publishes a list of toxicologists who do so. 


Seals of the Art & Creative 
Materials Institute 

Manufacturers who are members of the Art & 
Creative Materials Institute and who submit their 
art materials to the institute's toxicologist for review 
may use one of the following two seals on the 
product label or in catalogs or advertisements for 
the product. 


Conforms to 
ASTM D 4236 
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Conforms to 
ASTM D 4236 


Figures 7.6 and 7.7. Seals of the Art & Creative Materials 
Institute (ACMI). Top: the AP (Approved Product) seal, 
replacing the previous nontoxic seals—CP (Certified 
Product), AP (Approved Product), and HL Health Label 
(No Health Labeling Required). Bottom: the CL 
(Cautionary Labeling) seal, replacing the previous 

HL Health Label (Cautions Required) seal. 


The AP (Approved Product) Seal 
The AP seal identifies art materials that are safe 
and that are certified in a toxicological evaluation 
by ACMI’s toxicologist to contain no materials 
in sufficient quantities to be toxic or injurious to 
humans, including children, or to cause acute 
or chronic health problems. This seal is currently 
replacing the previous nontoxic seals—CP 
(Certified Product), AP (Approved Product), 
and HL Health Label (No Health Labeling 
Required)—over a ten-year phase-in period. 
Products bearing the new AP seal are certified by 
ACMI to be labeled in accordance with the chronic 
hazard labeling standard, ASTM D4236, and 
the U.S. Labeling of Hazardous Art Materials 
Act (LHAMA). 


The CL (Cautionary Labeling) Seal 
The CL seal identifies products that are certified 
by ACMI’s toxicologist to be properly labeled in 
a program of toxicological evaluation by a medical 
expert for any known health risks and with infor- 
mation on the safe and proper use of these mate- 
rials. This seal is currently replacing the HL Health 
Label (Cautions Required) seal over a five-year 
phase-in period. The HL and CL seals appear on 
only 15 percent of the adult art materials in 
ACMI's certification program and on none of the 
children’s materials. These products are also certi- 
fied by ACMI to be labeled in accordance with the 
chronic hazard labeling standard, ASTM D4236, 
and the U.S. Labeling of Hazardous Art Materials 
Act (LHAMA). (See Reminder, below.) 

A product certified by the institute to meet 
the specific requirements of a quality standard 
issued by the institute or other recognized stan- 
dards organization may bear the name and 
number of the quality standard below the cau- 
tionary statement. In the case of professional 
materials, the standards to look for are ASTM 
D4302, D5067, D5098, D5724, or D6901. 


Reminder: Many public school systems want 
to be sure they are protecting children, and 
demand that art material products sold to their sys- 
tems be labeled “nontoxic.” The meaning of this 
term, however, is uncertain, unless the product and 
all its components have been tested for toxicity. 
Although many art materials and their ingredients 
are tested every year, many more are not: There are 
now about 150,000 art products on the market, so 
most are not tested. It is necessary to exercise cau- 
tion when handling any art material unless you are 
certain that it has been tested for toxicity. 


ASTM Ds5067, “Standard Specification 
for Artists’ Watercolor Paints” 
This specification is essentially the same as 
D4302, except that it applies to transparent 
watercolor paints. 


ASTM Ds5098, “Standard Specification 
for Artists’ Acrylic Dispersion Paints” 
This specification is essentially the same as D4302, 

except that it applies to acrylic dispersion paints. 
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ASTM D4838, “Standard Test Method 
for Determining the Relative Tinting 
Strength of Chromatic Paints” 

This is a technical method that produces instru- 
mentally readable results. The tinting strength test 
method described earlier in this chapter is too qual- 
itative and subject to too many variables to be of 
value to a color scientist. 


ASTM Dq4gaq1, “Standard Practice 
for Preparing Drawdowns of Artists’ 
Paste Paints” 

This is a technical method that also produces 
instrumentally readable results. The drawdown 
method described earlier in this chapter is too 
qualitative and subject to too many variables 
to be of value to a color scientist. 


ASTM Ds5383, “Standard Practice 
for Visual Determination of the 
Lightfastness of Art Materials by Art 
Technologists,” and ASTM D5398, 
“Standard Practice for Visual 
Evaluation of the Lightfastness of 
Art Materials by the User” 
These two standards lay out the procedures that 
an artist can use to separate good from bad mate- 
rials (D5398), or that a group of artists can use 
to communicate similar information to each other 
(D5383). They both use the Blue Wool Textile 
Fading Cards, and can provide an artist with a 
pretty good result. The information developed 
from these test results, however, is not scientific 
enough to report beyond a small group, because 
the judgments about lightfastness are subjective 
and influenced by a number of variables. 


ASTM D5517, “Standard Test 
Method for Extractability of Metals 
from Art Materials” 

This method is used in developing D4236 labeling. 


ASTM D5724, “Standard Specification 
for Artists’ Gouache Paints” 
This specification is essentially the same as D4302, 
except that it applies to opaque watercolor paints. 
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ASTM D6801, “Standard Test Method 
for Measuring Maximum Spontaneous 
Heating Temperature of Art Materials” 

A method for determining the capacity for linseed 
oil-soaked rags to spontaneously combust. 


ASTM D6901, “Standard Specification 
for Artists’ Colored Pencils” 
A lightfastness test method and quality labeling 
standard for colored pencils. 


Some Concluding Observations 
All these standards are voluntary, and thus manu- 
facturers do not have to comply with them. ASTM 
1D4236, however, is mandatory by default, since it 
is now incorporated into a federal law. 

A manufacturer may choose to have certain 
items in its line covered by the standards and let 
other items be marketed without submitting them 
to the standards’ tests. For instance, a line of oil 
paints can contain alizarin crimson, a pigment 
that is not listed in the table of suitable pigments 
in D4302, as long as the label for that paint does 
not advertise compliance with D4302. Also, a 
material that conforms with D4302 automatically 
conforms with D4236 (and the appropriate speci- 
fication), but a material that conforms to D4236 
does not automatically conform to D4302. 

It is necessary to read the compliance state- 
ments carefully to be sure of what the label is saying. 
It is also very important to remember that ASTM 
Standards are not static. That is, once they are 
written, they are under constant scrutiny by all 
the parties using them: in this case, manufacturers 
and artists. ASTM, in fact, has a system that 
requires a cycle of reapproval and revision of each 
of its standards over a five-year period; if a stan- 
dard is not reapproved or revised within this 
period, it is phased out over a further three-year 
period (this is essentially what happened to the 
old NBS CS$98-62). In this way, these ASTM 
Standards are kept contemporary with technical 
developments in the field of artists’ materials. 

Figures 7.8—7.10 show typical paint labels 
under the paint standards. 

Copies of the individual ASTM Standards 
can be obtained by writing to: 


OPTIONAL COLOUR INDEX NUMBER 
(COLOUR INDEX NAME REQUIRED) 


OPTIONAL 
BRAND X PIGMENT: PIGMENT RED 108 (77202) Eon AME 
en, 
ARTISTS OIL PAINTS (CADMIUM RED LIGHT) OPTIONAL 
PIGMENT 
(CONCENTRATED CADMIUM SELENO SULFIDE) CHEMICAL NAME 
COMMON CADMIUM RED LIGHT VEHICLE: ALKALI-REFINED LINSEED OIL REQUIRED 
NAME > 
(STABILIZER: ALUMINUM STEARATE) OPTIONAL FURTHER 
LIGHTFASTNESS LIGHTFASTNESS | : POE RRATION 
RATING 
CAUTION: DO NOT HEAT. WASH HANDS AFTER REQUIRED 
USE AND BEFORE SMOKING OR EATING. = 
WARNING AND 
HEALTH HEALTH LABELING 
CERTIFICATION CERTIFIED BY CONFORMS TO QUALITY AND HEALTH REQUIRE- HANDLING INFOR- 
ART & CREATIVE MENTS OF ASTM D4302 AND D4236 MATION IF NEEDED 
nae ae © BRAND X ARTISTS’ PAINTS INC CONFORMANCE 
1280 MAIN STREET, P.O. BOX 479 53 CROSBY STREET, BEDFORD, NY 10012 STATEMENT 
HANSON, MA 02341 _ PHONE; 1-800-555-0000 
BATCH # IN 
TUBE CRIMP REQUIRED NAME, ADDRESS, 
AND TOLL-FREE PHONE NUMBER 
Figure 7.8. Required pigment and vehicle identification: generic pigment label. 
ACTUAL PIGMENT 
BRAND X PIGMENT: PR 112 (12370) (NAPHTHOL AS-D) NAME CLEARLY 
ARTISTS’ OIL PAINTS Madde oi 
FRONT AND BACK 
VEHICLE: ALKALI-REFINED LINSEED OIL 
(STABILIZER: ALUMINUM STEARATE) 
HUE NAME CADMIUM RED HUE 
ACTUAL NAPHTHOL AS-D 
PIGMENT ' 
NAME LIGHTFASTNESS II CAUTION: WASH HANDS AFTER USE AND NOTICE DIFFERENT 


BEFORE SMOKING OR EATING. WORDING 


HEALTH LABELING 
CERTIFIED BY CONFORMS TO ASTM D4302 AND D4236 ALTERNATIVE FORM 


ART & CREATIVE . OF CONFORMANCE 
MATERIALS INSTITUTE © BRAND X ARTISTS’ PAINTS INC. STATEMENT 
1280 MAIN STREET, P.O. BOX 479 53 CROSBY STREET, BEDFORD, NY 10012 
HANSON, MA 02341 _ PHONE: 1-800-555-0000 


Figure 7.9. Alternative form of Colour Index name: substituted pigment label (hue). 
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BRAND X PIGMENTS: PR 207 (71100) (QUINACRIDONE RED) 


ARTISTS’ OIL PAINTS Pv 31 (60010) (isoVIOLANTHRONE VIOLET) 


Po 5 (DINITRANILINE ORANGE) 


ee ae VEHICLE: ALKALI-REFINED LINSEED OIL 


NAME ROAST BEEF RED 


NAME OF 
MAIN PIGMENT 


QUINACRIDONE 


LIGHTFASTNESS 1 


HEALTH LABELING 
CERTIFIED BY 
ART & CREATIVE 
MATERIALS INSTITUTE 
1280 MAIN STREET, P.O. BOX 479 
_HANSON, MA 02341 _ 


(STABILIZER: ALUMINUM STEARATE) 


CAUTION: WASH HANDS AFTER USE AND 


BEFORE SMOKING OR EATING. 


CONFORMS TO ASTM D4302 AND D4236 


© BRAND X ARTISTS’ PAINTS INC. 


53 CROSBY STREET, BEDFORD, NY 10012 


PHONE: 1-800-555-0000 


NAMES OF ALL THREE PIGMENTS USED IN THE MIXTURE AND FURTHER IDENTIFIED BY COLOUR INDEX NAMES. 
(COLOUR INDEX NUMBERS AND CHEMICAL NAMES ARE OPTIONAL FOR LABELS BUT NOT RECOMMENDED 


FOR COMPANY LITERATU RE.) 


NOTE LIGHTFASTNESS RATING: LABEL MUST CARRY RATING FOR LEAST LIGHTFAST PIGMENT IN MIXTURE. 
PO 5 (12075) 1s RATED || (PR 207 AND PV 31 ARE |), SO WHOLE PAINT IS II. 


HEALTH CERTIFICATION STATEMENT CAN BE REPLACED BY ACMI SEAL. 


LIGHTFASTNESS | = EXCELLENT LIGHTFASTNESS Il = VERY GOOD LIGHTFASTNESS III = FAIR, AND DOES NOT CONFORM TO D4302. 


Figure 7.10. Proprietary label (single or mixed pigments). 


ASTM International, 100 Barr Harbor Drive, 
P.O. Box C700, West Conshohocken, PA 19428- 
2959, or on the Web at www.astm.org (click on 
“technical standards”). 


SPECIALTY PIGMENTS 
Unusual pigments in some commercial lines of 
acrylic dispersion paints are used mostly for special 
effects. These include metallic, fluorescent, and 


interference pigments. 


Metallic Pigments 
The principal hues are gold and silver, with occa- 
sional variants of the gold in bronze, reddish, 
or greenish shades. The particles are metal flakes 
of aluminum or bronze, or mixtures of bronze and 
copper. If the particles are well dispersed in and 
completely surrounded by the paint vehicle, they 
should be adequately protected from oxidation, 


the main cause of discoloration. 
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Fluorescent Pigments 
In red, green, blue, and yellow hues, these are com- 
posed of dyes that absorb invisible ultraviolet light, 
and then emit visible light of a longer wavelength 
than that absorbed (some also absorb visible light). 
The colorant thus appears to glow. It has been 
shown that the fluorescents eventually lose their 
power to be excited by irradiation. The fluorescent 
effect will eventually fade—and the hue may also 
fade if the dye is not lightfast. 

Because of their inherent instability, fluores- 
cent colorants should ot be used in permanent 
painting, even if they can be temporarily pro- 
tected against fading by varnishes containing 
ultraviolet light absorbers and inhibitors. The 
inhibitors and absorbers themselves eventually 
stop functioning; no one is certain about how 
long they last in indoor exposures, but one manu- 
facturer of them claims that they will last ten 
years in exterior exposures. 


Optically Variable Pigments 
In this category are pigments that exhibit shifts 
in color depending on light and viewing angle. 


Interference Pigments 
These are also known as “pearlescent” or “irides- 
cent” pigments. “Interference” is the most appro- 
priate name for them and their variations, since it 
describes how they work: Their color is dependent 
on the interference of light. 

Interference pigments are not particles in the 
usual sense, but thin transparent flakes coated with 
a film of a higher refractive index than that of the 
flake. For example, flakes of mica can be coated 
with a microscopically thin film of titanium 
dioxide pigment. These platelets, as they are called, 
will simultaneously reflect and transmit light, 
depending on their orientation toward the light 
source, the thickness of the paint film, the angle of 
the light to the paint film, and the refractive index 
of the platelets. The various colors—bluish, 
greenish, yellowish, and reddish, with a pearly 
luminescence and sense of depth—result from 
the strengthening or weakening of various light 
wavelengths. The pigments work best against dark 
backgrounds. 

Some manufacturers produce pigments that 
have a metallic appearance but are made the same 
way as the interference pigments. The same flakes 
of mica are used, but are coated with thin films 
of various inorganic mineral pigments. Paints 
made with these pigments look similar to those 
made with actual metals, but the colorants are 
not susceptible to oxidation, corrosion, or the 
other defects of the metals. 


Variations on Interference Pigments 
Since the early 1990s other variations on the 
effects of interference pigments have been devel- 
oped, most notably for use in security inks for 
currency printing. The latest U.S.$100, $50, $20, 
and $10 bills exhibit this feature; the numerical 
currency amount looks gold when viewed at one 


angle to the light source and green at another 
angle. The specific technology used in these inks 
shows the most color change possible, spanning 
the entire color spectrum; however, these security 
pigments are not available to paint manufacturing 
companies. 

Other technologies produce pigments with 
similar, though not as extreme, color effects. 
More complex than the simpler interference pig- 
ments, these types are made with highly reflective 
clear or semitransparent platelets sandwiched 
between coatings of colored pigments; the thick- 
ness of the coatings, the orientation of the 
platelets in the paint system, and the layering 
of the paint films all work in concert to produce 
the color effects. Small amounts of the pigment 
added to a paint system can have a startling color- 
changing effect, depending on the hue of the base 
coat; I have seen automobiles painted with this 
kind of paint that look purple at one angle and 
yellowish green at another. 

For further information, try typing “optically 
variable pigments” or “color-changing pigments” 
into your favorite Internet search engine. 


THE PIGMENT TABLES 

Table 7.1, which appears on the following pages, 
summarizes important information about many 
pigments, presents a survey of pigments that have 
been and are being used in artists’ paints, and pro- 
vides quick reference to that information. Some 
of the pigments have been tested by members of 
ASTM D01.57, the ASTM International Sub- 
committee on Artists’ Paints and Related Materials, 
which wrote the artists’ paint standards. The infor- 
mation in this table is adapted from the Colour 
Index with permission of the publishers: the Society 
of Dyers and Colourists, Bradford, England, and 
the American Association of Textile Chemists and 
Colorists, Research Triangle Park, NC 27709. 

Table 7.2, on page 198, gives drying rates 


and film characteristics of pigments in oil. 
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Key: The sequence of pigments for this 
table is determined first by the hue (Y, 
O,R, V, P, B, G, Br, Bk, W, in that order), 
and second by ascending Colour index 
names (i,e., PY 1 comes before PY 3, and 
PY 37 comes before PY 37:1). 


PIGMENTS 

N = Natural P = Pigment 
COLORS 

Y = Yellow 

O = Orange 

R = Red 

V = Violet 

P = Purple 

B = Blue 

G =Green 

Br = Brown 

Bk = Black 

W = White 

PIGMENT TYPE 
E=Extended tL=Lake 

P = Particle 7 = Toner 
ASTM LIGHTFASTNESS RATINGS 
| = Excellent 

Il = Very good 

Hl = Fair 


TYPES OF PAINT 


0 = Oil 

AD = Acrylic dispersion 
R = Resin-oil* 

A = Alkyd 


WC = Watercolor 
*Resin-oil paints are made only by 
Schmincke, a German company. 


FOR OIL PAINTS 
Oil absorption 
L= Low 

M = Medium 
H = High 
Drying rates 

fe = exellent 

G = Good 

A = Average 

S = Slow 

VS = Very Slow 
Film Properties 
E = Excellent 

G = Good 

F = Fair 

P = Poor 


DRY REFRACTIVE INDEX 


L = Low 
M = Medium 
H = High 
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TABLE 7.1. PIGMENTS 


MISCELLANEOUS 

CC = Concentrated cadmium (Paints containing concentrated cadmium pigments 
can have up to 15% barium sulfate pigment added for color control. The cadmium- 
barium pigments are further extended with extra barium sulfate.) 

Cl = Colour Index 

C.P. = Chemically pure 

N/A = Not applicable 

NR = Not rated 

NT = Not tested 

NW = Not usable in water-based vehicles 

RS = Red shade (manufacturer's code) 


NOTES: 

Hue The common color name of the pigment. 

Common Name The most common pigment name. 

Colour Index Name (and Number) Reference to the volume of the Colour Index that 
describes each pigment’s physical characteristics. The Colour Index is an internation- 
ally recognized reference to colorants of all types. The Colour Index name is written as 
a letter and numerical code, as in PY 42 (pigment yellow 42—yellow ochre). The Colour 
Index number, which here follows its name code in parentheses, is the reference to the 
volume of the Colour Index that gives the pigment’s composition, formulation, and 
other sources of reference. The number consists of five digits, as in 77493. The Colour 
Index name and number for yellow ochre is thus: PY 42 (77493). 

Generic Name Given if different from the common name. 

Proprietary Name(s) Any of the various names by which the pigment has been 
known; usually company or trade names. 

Synonym(s) Other common names for the pigment. 

Dates and Place of Discovery Available information about the origin of the pig- 
ment. The development of most pigments did not occur at a specific moment, 

but evolved over a period of time. 

Chemical Class Whether the pigment is organic or inorganic. 

Constituents The chemical contents of the pigment. This is not very specific when 
applied to some organic pigments because the usual representation of many of the 
organics is diagrammatic, or a series of long chemical designations that are rela- 
tively meaningless except to chemists. 

Source The simplified category of the pigment, with a comment in some cases 
about a pigment’s being “processed.” The source can be one of the following: nat- 
ural organic, natural inorganic, synthetic organic, or synthetic inorganic. 

Type Whether the pigment is a particle, toner, lake, or extended. 

Melting Point (°C) The melting point temperature of the pigment. 

Stability to (°C) The temperature at which the pigment may change color or deteri- 
orate. If a time is stated, the pigment will deteriorate after that length of time at 
that temperature, For some pigments, information is included about the color it 
will become at a certain temperature. 

Lightfastness The rating given the pigment in a paint by ASTM International. 

Use in Vehicles The usefulness of the pigment in various binders and/or vehicles, 
with specific comments on the pigment's effects in oil. An “x” across from a binder 

or vehicle indicates that the pigment is useful in that particular medium. Occasionally 
a rating is given: EX = Excellent, VG = Very good, G = Good, F = Fair, P = Poor. 

Dry Refractive Index The refractive index of the dry pigment, which is of course 
affected by the binder/vehicle/soivent combination in which it is dispersed. 

Dry Characteristics Indicates the hue range and so forth: R > Y means reddish to 
yellowish. 

Hazards Cautionary notes about hazards, with some new information from The 
Artist's Complete Health and Safety Guide (Rossol, 2001; see Bibliography). Most pig- 
ments present some form of hazard, so pay attention to the cautions! Warning: 
Avoid breathing all pigment dusts. 

Other Comments A brief commentary, including a discussion of the pigment’s 
major use (which may not be in artists’ paints). 
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HUE Yellow Yellow Yellow 
COMMON NAME Arylide yellow G medium Arylide yellow 10G light Cadmium yellow light 
COLOUR INDEX NAME PY 1 (11680) PY 3 (11770) PY 35 (77205) 
(AND NUMBER) 
GENERIC NAME Acetoacetanilide AAA Acetoacet-o-chloranilide Cadmium yellow 
PROPRIETARY NAME(S) Azo, Monoazo, Hansa G Azo, Monoazo, Hansa 10G 
SYNONYM(S) Hansa, Azo, Hansa G Hansa, Azo, Hansa 10G C.P. cadmium yellow 
DATES AND PLACE 1909, Germany (?) 1909, Germany (?) 1840s 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Inorganic 
CONSTITUENTS Substituted anilines plus Substituted anilines plus Concentrated cadmium 
arylimides of acetoacetic acid arylimides of acetoacetic acid zinc sulfide 
SOURCE Synthetic organic Synthetic organic Processed mineral 
TYPE Gane Tete PE (up to 15%) 
MELTING POINT (°C) 256 258 NT 
STABILITY TO (°C) 150, 20 minutes 150, 20 minutes Excellent 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM Le Tt WW Uk AM ath i | ! i | 
USE IN VEHICLES 
Oil Xx x X 
Oil absorption M M U 
Drying rate 5 s s 
Film properties G G G 
Acrylic solution x x X 
Acrylic dispersion x x x 
Alkyds Xx x Xx 
Transparent watercolor Xx x Xx 
Opaque watercolor X X X 
Tempera x x x 
Casein X x X 
Encaustic x x X 
Frescoes Xx x NT 
Pastels x X x 
Experimental paints x, test first x, test first x 
DRY REFRACTIVE INDEX M M H 
DRY CHARACTERISTICS Bright Y; does not lose Bright GY; does not lose Bright Y > YR 
chroma when extended chroma when extended 
HAZARDS Avoid breathing dust;long- Avoid breathing dust; Avoid dust—chronic exposure 
term hazards unknown possible carcinogen to respirable dust can cause 
organ damage and possible 
cancer; do not heat—metal 
fumes toxic 
OTHER COMMENTS Used in all paints; Slightly greenish Y, useful Used in all paints; sensitive to 
may fade in weak tints; in making bright green acidic environments; can be 
Hansa is trade name mixtures; may fade in weak _ replaced by the less expensive 
(BASF Corporation) tints; Hansaistradename cadmium-barium form 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Yellow 


Yellow 


Yellow 


Cadmium-barium 
yellow light 


COMMON NAME 


COLOUR INDEX NAME 
(AND NUMBER) 


PY 35:1 (77205:1) 


Cadmium-barium 
yellow light 


GENERIC NAME 


Cadmium yellow 
(light, medium, and deep) 


PY 37 (77199) 


Cadmium yellow 


Cadmium-barium yellow 
(medium and deep) 


PY 37:1 (77199) 


Cadmium-barium yellow 


nn 


PROPRIETARY NAME(S) 


SYNONYM(S) 


C.P.cadmium yellow 


a $$ 


DATES AND PLACE 1927 18405 1927 
OF DISCOVERY 
CHEMICAL CLASS Inorganic Inorganic Inorganic 


CONSTITUENTS Cadmium zinc sulfide Concentrated cadmium Cadmium zinc sulfide 
co-precipitated with sulfide (CC) co-precipitated with barium 
barium sulfate sulfate 

SOURCE Processed mineral Processed mineral Processed mineral 

TYPE PE PE (up to 15%) PE 

MELTING POINT (°C) NT NT NT 

STABILITY TO (°C) Excellent Excellent Excellent 


LIGHTFASTNESS O AD R A WC 
ASTM I 1 | 


USE IN VEHICLES 


O AD R A WC 
bl of bey 


O AD R A WC 
Vet tow 


Oil x X Xx 
Oil absorption L IL L 
Drying rate 5 S$ S 
Film properties G G G 

Acrylic solution x x x 

Acrylic dispersion Xx x x 

Alkyds x 4 mK 

Transparent watercolor x x, sensitive to acid and water xX 

Opaque watercolor x Xx Xx 

Tempera X X Xx 

Casein Xx Xx Xx 

Encaustic Xx X x 

Frescoes NT NT NT 

Pastels x x x 

Experimental paints x Xx x 

DRY REFRACTIVE INDEX H H H 

DRY CHARACTERISTICS Bright Y>R Bright Y>R Bright Y>R 


HAZARDS Chronic exposure to respir- 
able dust can cause organ 
damage, possibly cancer; do 


not heat—metal fumes toxic 


OTHER COMMENTS Used in all paints; sensitive 
to acid; not as expensive 


as C.P. cadmiums 
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Chronic exposure to respir- 
able dust can cause organ 
damage, possibly cancer; do 
not heat—metal fumes toxic 


Used in all paints; sensitive 


Chronic exposure to respir- 
able dust can cause organ 
damage, possibly cancer; do 
not heat—-metal fumes toxic 


Used in all paints; sensitive 


to acid; can be replaced by the to acid; not as expensive 


less expensive cadmium- 
barium form 


as C.P. cadmiums 


HUE 
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Yellow 


Yellow 


Yellow 


COMMON NAME 


Aureolin 


Naples yellow 


Mars orange 


COLOUR INDEX NAME 
(AND NUMBER) 


PY 40 (77357) 


PY 41 (77589) (77588) 


PY 42 (77492) 


GENERIC NAME 


Aureolin 


Naples yellow 


Orange iron oxide 


PROPRIETARY NAME(S) 


Fischer's salt 


Mars orange 


SYNONYM(S) 


Indian yellow; 
cobalt yellow 


Giallolino; antimony 
yellow; Mérimée’s yellow; 
jaune brillant 


DATES AND PLACE 
OF DISCOVERY 


1848 


C. 600 B.C.; 17005 


18005 


CHEMICAL CLASS 


Inorganic 


Inorganic 


Inorganic 


CONSTITUENTS 
SOURCE 


TYPE 
MELTING POINT (°C) 
STABILITY TO (°C) 
LIGHTFASTNESS 


Cobalt potassium nitrate 


Processed mineral 


IP 
NT 
Poor 


O AD R A WC 


Lead antimonate 


Processed natural mineral 


P 
NT 
Excellent 


O AD R A WC 


Hydrated iron oxide 


Processed synthetic 
or natural mineral 


P 
NT 
Fair > R at 100+ 


O AD R A WC 


precipitated 


ASTM I NR UW NR It | NR NRNR NR ieee! 1 NRI 
USE IN VEHICLES 
Oil x x * 
Oil absorption M M M 
Drying rate A G A 
Film properties G G E 
Acrylic solution x, test first NT se 
Acrylic dispersion P NW x 
Alkyds x x x 
Transparent watercolor x NW m 
Opaque watercolor x NW me 
Tempera x test first m 
Casein x NW x 
Encaustic x x x 
Frescoes [F NW Xx 
Pastels x, test first NR, toxic Xx 
Experimental paints Xx x Xx 
DRY REFRACTIVE INDEX L H H 
DRY CHARACTERISTICS Bright, weak Y Dull ¥Y > YR > RY Dull RY > YR 


Avoid dust; no significant 
hazards 


Toxic by absorption 
through skin and in- 
gestion; possible 
carcinogen; avoid dust 


HAZARDS Avoid dust; ingestion can 
cause cyanosis; animal 


carcinogen 


Dense; opaque; useful 
pigment; origin of term 
“Mars” is uncertain 


Excellent pigment; con- 
tains lead and is toxic; 
expensive and rare, so 
imitated: look for “hue” 


OTHER COMMENTS Poor tinting strength; 
poor opacity; used in 
glass and porcelain paint- 


ing; useful in glazes 
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HUE 


COMMON NAME 


TABLE 7.1. PIGMENTS, CONT’D. 


Yellow 


Yellow 


Mars yellow 


Yellow ochre 


COLOUR INDEX NAME 
(AND NUMBER) 


PY 42 (77492) 


PY 43 (42) (77492) 


Yellow 
Titanium yellow 


PY 53 (77788) 


NN 


GENERIC NAME Yellow iron oxide Yellow ochre Nickel-titanate yellow 
PROPRIETARY NAME(S) Mars yellow; Yellow oxide Titanium yellow; 

Titanium golden 
SYNONYM(S) 
DATES AND PLACE 1800S Prehistoric Modern 
OF DISCOVERY 
CHEMICAL CLASS Inorganic Inorganic Inorganic 
CONSTITUENTS Hydrated iron oxide Iron oxide Combined oxides of nickel, 


precipitated 


antimony, and titanium 


Processed synthetic mineral Processed natural mineral Processed synthetic mineral 


SOURCE 
TYPE p 
MELTING POINT (°C) NT 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


Fair > YR at 100+ 


O AD R A WC 
1 | Jt NR I 


eae ak! CoS CoS GEAS “Cot te Per Sap Inal Seb epme es 


DRY REFRACTIVE INDEX 


DRY CHARACTERISTICS 


H 


P 
NT 
Fair > R at 100+ 


O AD R A WC 
TT ih 


Pass tes PAS nS Pe oe FS FG PG tS Peds Mah Cals mae cas 


MtoH 


Dull Y 


HAZARDS 


Avoid dust (iron), but 
hazards not significant 


OTHER COMMENTS 


1§8 THE BASICS 


Dense; opaque; useful 
pigment; origin of term 
“Mars” is uncertain 


Dull YR > YBr >Y 


Avoid dust (iron), but 
hazards not significant 


Excellent natural equiva- 
lent of Mars pigments; 
semiopaque to opaque, 
depending on source 


P 
NT 


950 


O AD R A WC 
ll 1 NR NR 


mk eS Doh Pod Ed EAS PS ES BS ree eat (EN Dy radi oes 


M 
Bright, slightly G, Y 


Avoid dust; nickel is a skin sensi- 
tizer; do not heat—fumes asso- 
ciated with cancer 


Useful all-around pigment 


HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Yellow 


Yellow 


Yellow 


Yellow 


COMMON NAME 


Yellow 


Yellow 


Yellow 


Yellow 


COLOUR INDEX NAME_ PY 65 (11740) 


(AND NUMBER) 


PY 73 (11738) 


PY 74LF (11741) 


PY 74. 2GX7o0 (11740) 


GENERIC NAME 


Arylide yellow RN 


Arylide yellow GX 


Arylide yellow 5GX 


Arylide yellow 2GX70 


PROPRIETARY 


Hansa, Azo, HansaRN Hansa, Azo, Hansa GX 


Hansa, Azo, Hansa §GX Hansa, Azo, Hansa 2GX70 


NAME(S) 

SYNONYM(S) Hansa, Azo, Hansa RN Hansa, Azo, HansaGX Hansa, Azo, Hansa SGX Hansa, Azo, Hansa 2GX70 
DATES AND PLACE = ?, Germany ?, Germany ?, Germany 2, Germany 

OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic Organic 


CONSTITUENTS 
SOURCE 
TYPE 


MELTING POINT (°C) 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent 
watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


DRY REFRACTIVE 
INDEX 


DRY CHARACTERISTICS 


Acetoacetyl RN 
Synthetic organic 
IGGl 

256 

150, 20 minutes 


O AD R A WC 


Acetoacetyl GX 
Synthetic organic 
plea 

256 

150, 20 minutes 


O AD R A WC 


oat | NT Tl || | NT NR 
Xx x 
M M 
5 5 
G G 
x Xx 
x x 
x Xx 
M M 
if Mf 


HAZARDS 


Unknown; low acute 
toxicity; avoid dust 


Unknown; low acute 


toxicity; avoid dust 


Acetoacetyl 5GX 
Synthetic organic 
TEE 

256 

150, 20 minutes 


O AD R A WC 
lf | NT NR 


aAvz*x 


x 


Vy 


Acetoacetyl 2GX70 
synthetic organic 
ibe 

256 

150, 20 minutes 


O AD R A WC 
In gouache paints only: II 


M 


W 


Unknown; low acute Unknown; low acute 


toxicity; avoid dust 


toxicity; avoid dust 


OTHER COMMENTS 


Unusual opaque 
organic 


PIGMENTS 159 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Yellow Yellow Yellow Yellow 
COMMON NAME Yellow Yellow Yellow Yellow 
COLOUR INDEX NAME_ PY 83 HR 70 (21108) PY 97 (11767) PY 98 (11727) PY 108 (68420) 


(AND NUMBER) 


GENERIC NAME 


Diarylide yellow HR70 Arylide yellow FGL 


PROPRIETARY Various 
NAME(S) 

SYNONYM(S) 

DATES AND PLACE ?, Germany 
OF DISCOVERY 

CHEMICAL CLASS Organic 
CONSTITUENTS Disazo HR 70 


SOURCE 


TYPE 


Synthetic organic 


Tlie 


MELTING POINT (°C) 
STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oi! absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent 
watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


256 
150, 20 minutes 


O AD R A WC 
I | [ NR NR 


Various 


?, Germany 


Organic 
Acetoacetyl FGL 
Synthetic organic 
Ti lislé 

256 

150, 20 minutes 


O AD R A WC 
Peal Net 


Ounv=z=x 


x< 


DRY REFRACTIVE 
INDEX 


DRY CHARACTERISTICS 


aAan=x 


bad 


M 


V 


Y 


HAZARDS 


Unknown; low acute 
toxicity; avoid dust 


Unknown; low acute 
toxicity; avoid dust 


OTHER COMMENTS 
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Arylide yellow 10GX 


Various 


Hansa 10GX 


?, Germany 


Organic 
Acetoacetyl 10GX 


Synthetic organic 


Anthrapyrimidine yellow 


Various 


Modern 


Organic 
Anthraquinone 


Synthetic organic 


ENE ip els 

256 

150, 20 minutes 

O AD R A WC O AD R A WC 
No |! NRNR | | | NR NR 
x Xx 

M M 

Ss 5 

G G 

x x 

X x 

M M 

Y Y 


Unknown; low acute 
toxicity; avoid dust 


Unknown; low acute 
toxicity; avoid dust 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Yellow Yellow Yellow Yellow 
COMMON NAME Yellow Yellow Yellow Yellow 
COLOUR INDEX NAME PY 109 (56284) PY 110 (56280) PY 112 (70600) PY 129 (48042) 
(AND NUMBER) 


GENERIC NAME 


Isoindolinone yellow G tsoindolinone yellow R Flavanthrone yellow  Azomethine yellow 5G 
rs Sa SR Fi cata 


PROPRIETARY Various Various Various Various 
NAME(S) 

SYNONYM(S) 

DATES AND PLACE Modern Modern Modern Modern 
OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic Organic 


CONSTITUENTS 


Aminoketone, G tetra- Aminoketone, R tetra- 


chloroisoindolinone 


chloroisoindolinone 


Anthraquinone 


Methine, 5G copper com- 
plex of azomethine 


SOURCE 


TYPE 


Synthetic organic 
TRE 


Synthetic organic 
uae 


Synthetic organic 
IBLE 


Synthetic organic 


AEE 


MELTING POINT (°C) 
STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent 
watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


DRY REFRACTIVE 
INDEX 


DRY CHARACTERISTICS 


HAZARDS 


OTHER COMMENTS 


x 


=< 


M 
Vf 


M 
y, 


Unknown; low acute 
toxicity; avoid dust 


Unknown; low acute 
toxicity; avoid dust 


D4 


M 


Anz x 


MW 


Unknown; low acute Unknown; low acute 


toxicity; avoid dust 


toxicity; avoid dust 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Yellow Yellow Yellow Yellow 
COMMON NAME Yellow Yellow Yellow Yellow 
COLOUR INDEX NAME PY 138 (56300) PY 139 (56298) PY 150 (12764) PY 151 (13980) 


(AND NUMBER) 


GENERIC NAME 


Quinophthalone 
yellow 


Isoindoline yellow 


Nickel azo yellow 


Benzimidazolone (hue 
can be yellow or orange) 


PROPRIETARY Various Various Various Various 

NAME(S) 

SYNONYM(S) 

DATES AND PLACE Modern Modern Modern Modern 

OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic Organic 

CONSTITUENTS Aminoketone, Aminoketone, Monoazo, Monoazo, acetoacety| H4G 


SOURCE 


TYPE 


MELTING POINT (°C) 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent 
watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 


Experimental paints 


DRY REFRACTIVE 
INDEX 


guinophthalone 


Synthetic organic 


TUNE 


O AD R A WC 
eee NR 


Anz x 


< 


x 


M 


isoindoline 


Synthetic organic 


heterocyclic hydrox, 


nickel complex 


Synthetic organic 


Synthetic organic 


pie TLE Tee 
© AD R A WC O ADR A WC O ADR A WC 
| | «4 NR oR oT oe 7 lee 1 | 1 NR NR 
x x x 
M M M 
S S S 
G G G 
4 x 
x 
x (ASTM LF 1) 
x x x 
M M M 


TEESE enn eeeneeeeeeeeeeeeeeeeeeeee ee 


DRY CHARACTERISTICS Y 


HAZARDS 


Y 


Unknown; avoid dust Unknown; avoid dust 


Nf 


Yoo 


Unknown; avoid dust Unknown; avoid dust 


OTHER COMMENTS 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Yellow Yellow Yellow Yellow 
COMMON NAME Yellow Yellow Yellow Yellow 
COLOUR INDEX NAME PY 153 (48545) PY 154 (11781) PY 170 (21104) PY 175 (11784) 


(AND NUMBER) 


GENERIC NAME 


Nickel dioxine yellow Benzimidazolone 


(hue varies) 


Diarylide yellow 


Benzimidazolone 
(hue varies) 


PROPRIETARY NAME(S) Various Various Various Various 
SYNONYM(S) 

DATES AND PLACE Modern Modern Modern Modern 
OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic Organic 
CONSTITUENTS Methane, dioxime Monoazo, Diarylide Monoazo, 


SOURCE 
TYPE 


MELTING POINT (°C) 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oi! absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent 
watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


DRY REFRACTIVE 
INDEX 


nickel complex 
Synthetic organic 


AE 


O AD R A WC 
like 1 NR I 


QAnvz*x 


x 


x 


acetoacetyl H3G 
Synthetic organic 


pe 


Ps 


M 


M 


Synthetic organic 


Ile le 


O AD R A WC 


Val 


x (ASTM LF Il) 


M 


acetoacetyl H6G 
Synthetic organic 


Ils le 


x 


M 


DRY CHARACTERISTICS Y 


if 


i 


yi 


HAZARDS Unknown; avoid dust Unknown; avoid dust Unknown; avoid dust Unknown; avoid dust 
iii en NN ——————————————— EE —————————————— 


OTHER COMMENTS 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Yellow Orange 
COMMON NAME Yellow Dinitraniline orange (SM) 
COLOUR INDEX NAME PY 184 (N/A) PO 5 (12075) 


(AND NUMBER) 


ao Le ee 


GENERIC NAME Bismuth vanadate yellow _Dinitraniline 

PROPRIETARY NAME(S) Various Various 
EEE eee SSS eee ee 
SYNONYM(S) Azo orange 

DATES AND PLACE 

OF DISCOVERY Modern 

CHEMICAL CLASS Organic Organic 


CONSTITUENTS 


Bismuth vanadate 


Monoazo, acetoacetyl (SM) 


SOURCE Synthetic organic Synthetic organic 
TYPE REE L 

MELTING POINT (°C) 302 

STABILITY TO (°C) 150 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


O AD R A WC 
NR | NR NR NR 


DRY REFRACTIVE INDEX 


M 


DRY CHARACTERISTICS 


HAZARDS 


Y 


O AD R A WC 
tl tl tl NR NR 


ne ae ae) Oe? Se 83 


x (ASTM LF 1) 


Long-term hazards 
unknown, but may contain 
toxic impurities that could 
be carcinogenic 


OTHER COMMENTS 
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ASTM tested for lightfast- 
ness only; test before use; 


used in paints, printing inks, 


dispersions, alkyd enamels, 
lacquers, cloth, linoleum, 
rubber, styrenes, waxes 


HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Orange 


Orange 


Orange 


COMMON NAME 


Cadmium orange (CC) 


Cadmium-barium orange 


Cadmium vermilion orange (CC) 


COLOUR INDEX NAME 


(AND NUMBER) 


GENERIC NAME 


PO 20 (77196) (77199) 


(77202) 


PO 20:1 (77196) (77199) 
(77202:1) 


Cadmium orange 


Cadmium-barium orange 


PO 23 (77201) 


Cadmium mercury orange 


PROPRIETARY NAME(S) 


Cadmium orange 


Cadmium-barium orange 


SYNONYM(S) Cadmium orange Cadmium-barium orange 

DATES AND PLACE 1840s 1920S Modern 
OF DISCOVERY 

CHEMICAL CLASS Inorganic Inorganic Inorganic 


CONSTITUENTS 


Concentrated cadmium 


sulfoselenide 


Cadmium sulfoselenide 
co-precipitated with 
barium sulfate 


Concentrated cadmium 
sulfide plus mercuric sulfide 


SOURCE 

TYPE 

MELTING POINT (°C) 
STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


Processed natural mineral 


PE (up to 15%) 


NT 


=x 


(sensitive to acid) 
(sensitive to acid) 


Ped: ate Rat Pate Pe ese Pal tat tet Pa Gael Gia al 


at 
=| 


Processed natural mineral 


PAE 
Excellent 
Excellent 


O AD R A WC 
Pot} INT 


a 


(sensitive to acid) 
(sensitive to acid) 


Pes Oe, OS OR OK KO Gy a 


Pa 
= 


DRY REFRACTIVE INDEX 


H 


Processed natural mineral 
P 


NT 


NT 


DRY CHARACTERISTICS 


HAZARDS 


OTHER COMMENTS 


YO > RO 


YO > RO 


Cadmiums and their 
compounds should be 


considered toxic 


Excellent but expensive 


and toxic pigment 


Cadmiums and their 
compounds should be 
considered toxic 


Excellent pigment; less 
expensive than C.P. cad- 
mium orange, but toxic 


YO > RO 


Cadmiums and their 
compounds should be 
considered toxic 


Excellent pigment, but toxic and 
may darken if not properly dis- 
persed in protective binder or if 
poorly processed (exposure to 
polluted atmospheres may 
darken mercury content) 
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HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Orange 


Orange 


Orange 


COMMON NAME 


COLOUR INDEX NAME 


(AND NUMBER) 


Cadmium-barium 
vermilion orange 


Benzimidazolone 
orange HL 


PO 23:1 (77201:1) 


PO 36 (11780) 


Perinone orange 


PO 43 (DL) (71105) 


GENERIC NAME Cadmium mercury orange Benzimidazolone HL Perinone 
PROPRIETARY NAME(S) Various Various (Azo orange) Various 
SYNONYMS) Various 

DATES AND PLACE Modern Modern Modern 
OF DISCOVERY 

CHEMICAL CLASS Inorganic Organic Organic 


CONSTITUENTS 


SOURCE 


TYPE 
MELTING POINT (°C) 


STABILITY TO (°C) 


Cadmium mercury 
sulfide co-precipitated 
with barium sulfate 


Processed natural mineral 
PAE 


NT 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oi! absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


Monoazo, acetoacetyl HL 


Synthetic organic 


IL 


S24 $4 82 fe) 0 ae OS 


x «x KX KK XK 


Anthraquinone derivative 


Synthetic organic 
L 

NT 

200 


O AD R A WC 
Pil | NR NR 


(ASTM LF 1) 


DRY REFRACTIVE INDEX 


H 


DRY CHARACTERISTICS 


YO > RO 


HAZARDS 


OTHER COMMENTS 
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Cadmiums and their com- 


pounds should be con- 
sidered toxic 


Unknown; avoid dust 


Excellent pigment, but 
may darken if not properly 
dispersed in protective 
binder or if poorly 
processed 


Excellent pigment; 

used also in industrial 
paints, printing inks, and 
plastics 


Unknown; avoid dust 


Excellent pigment; used also in 
industrial paints, printing inks, 
and plastics 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Orange Orange Orange 
COMMON NAME Quinacridone orange Quinacridone orange Benzimidazolone orange HGL 
eee ee ee SECIS SSE PENzimidaZglonecrangenser 
COLOUR INDEX NAME PO 48 (73900) (73920) PO 49 (N/A) PO 60 (11782) 
(AND NUMBER) 
GENERIC NAME Quinacridone Quinacridone Benzimidazolone 
PROPRIETARY NAME(S) Various (“gold”) Various (“deep gold”) Various (Azo orange) 
SYNONYM(S) 
DATES AND PLACE Modern Modern Modern 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Organic 
CONSTITUENTS Quinacridone Quinacridone Monoazo, acetoacety! HGL 
SOURCE Synthetic organic Synthetic organic Synthetic organic 
TYPE L L L 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) NT NT Good 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM baat 1 NR Il Lol 1 NR NR | 1 |} NR NR 
USE IN VEHICLES 
Oil Xx X Xx 

Oil absorption H H H 

Drying rate A A A 

Film properties G G G 
Acrylic solution NT NT x 
Acrylic dispersion x X Xx 
Alkyds x x x 
Transparent watercolor x NT 
Opaque watercolor NT NT x (ASTM LF 1) 
Tempera NT. NT x 
Casein NT NT x 
Encaustic NT NT x 
Frescoes NT NT x 
Pastels NT NT x 
Experimental paints NT NT Xx 
DRY REFRACTIVE INDEX L L IL 
DRY CHARACTERISTICS YO>O>RO O>RO O 
HAZARDS Unknown; avoid dust Unknown; avoid dust Unknown; avoid dust 
OTHER COMMENTS Quinacridones are Quinacridones are Benzimidazolones are 

generally reliable and generally reliable and generally reliable and 
useful useful useful 
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HUE 
COMMON NAME 


COLOUR INDEX NAME 
(AND NUMBER) 


GENERIC NAME 
PROPRIETARY NAME(S) 


SYNONYM(S) 


TABLE 7.1. PIGMENTS, CONT’D. 


Orange 


Benzimidazolone orange H5G 


PO 62 (11775) 


Benzimidazolone 


Various (Orange Hs5G) 


DATES AND PLACE 
OF DISCOVERY 


CHEMICAL CLASS 
CONSTITUENTS 
SOURCE 


TYPE 


MELTING POINT (°C) 
STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


Modern 


Organic 
Monoazo acetoacetyl H5G 


Synthetic organic 


= {L 


330 


Orange 


Pyrrole orange 


PO 73 (N/A) 


Pyrrole 


Various 


Modern 


Organic 
Pyrrolopyrrol 


Synthetic organic 


L 


? 


About 55 


? 


O AD R A WC 
ee NR | 


O AD R A WC 
NR NR NR NR For gouache paints only 


x (ASTM LF I!) 


DRY REFRACTIVE INDEX 


eee 


DRY CHARACTERISTICS 
HAZARDS 


OTHER COMMENTS 
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O 


Unknown; avoid dust 


Unknown; avoid dust 


Benzimidazolones are 
generally reliable and 
useful 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red 

COMMON NAME Naphthol, ITR Naphthol, AS-TR 
COLOUR INDEX NAME PR 5 (12490) PR 7 (12420) 

(AND NUMBER) 

GENERIC NAME Naphthol, !TR coupling Naphthol, AS-TR coupling 
PROPRIETARY NAME(S) Naphthol carmine FB Naphthol crimson 
SYNONYM(S) 5 Various 

DATES AND PLACE Modern Modern 

OF DISCOVERY 

CHEMICAL CLASS Organic Organic 
CONSTITUENTS Monoazo; 3-hydroxy 2-naphthanilide ITR Monoazo; 3-hydroxy 2-naphthanilide AS-TR 
SOURCE Synthetic organic Synthetic organic 

TYPE L E 

MELTING POINT (°C) 306 (decomposes) NT 

STABILITY TO (°C) 160 NT 

LIGHTFASTNESS O AD R A WC O AD R A WC 
ASTM il It) dl NR NR 1 i | NR NR 


USE IN VEHICLES 
Oil F x 
Oil absorption M M 
Drying rate A ~ A 
Film properties G G 
Acrylic solution F F 
Acrylic dispersion E x 


Alkyds NT NT 

Transparent watercolor NT NT 

Opaque watercolor NT NT 

Tempera NT NT 

Casein NT NT 

Encaustic NT NT 

Frescoes NT NT 

Pastels NT NT 

Experimental paints NT NT 

DRY REFRACTIVE INDEX M M 

DRY CHARACTERISTICS Bright BR Bright R 

HAZARDS Low acute toxicity; long-term hazards Low acute toxicity; long-term hazards 
unknown; avoid dust unknown; avoid dust 

OTHER COMMENTS Only fair lightfastness; used in industrial Better lightfastness than PR5 


printing inks, dispersions, rubber, linoleum 
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HUE 


COMMON NAME 


TABLE 7.1. PIGMENTS, CONT’D. 


Red 


Red 


Natural madder lake 


Naphthol AS-OL 


Red 


Naphthol AS-D 


COLOUR INDEX NAME 


(AND NUMBER) 


GENERIC NAME 


NR 9 (Natural Red 9) 
(75330) (75420) 


Madder lake 


PR g (12460) 


Naphthol red FRLL 


PR 14 (12380) 


Naphthol red FGR 


PROPRIETARY NAME(S) 


Natural or genuine 
rose madder 


Permanent red FRLL 


Permanent bordeaux FGR 


SYNONYM(S) Various Various Various 
DATES AND PLACE 1826 Modern Modern 
OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic 


1 CONSTITUENTS 


Ground root of Rubia tincto- 


rum on alumina base 


Monoazo; 3-hydroxy 
2-naphthanilide AS-OL 


Monoazo; 3-hydroxy 
2-naphthanilide AS-D 


SOURCE Natural organic Synthetic organic synthetic organic 
TYPE GE L L 

MELTING POINT (°C) NT 280 NT 

STABILITY TO (°C) 300 (darkens) 150 140 


O AD R A WC 


LIGHTFASTNESS 


O AD R A WC 


O AD R A WC 


ASTM Il NR NRNR NR Wo li | NR al Il NRNR 
USE IN VEHICLES 
Oil VG VG VG 
Oil absorption M H M-H 
Drying rate A A A 
Film properties G G G 
Acrylic solution NT P P 
Acrylic dispersion NT EX VG 
Alkyds VG ip VG 
Transparent watercolor VG G VG 
Opaque watercolor VG G VG 
Tempera VG NT VG 
Casein NT G VG 
Encaustic VG NT VG 
Frescoes P P VG 
Pastels F F F 
Experimental paints NT NT NT 
DRY REFRACTIVE INDEX L M M 
DRY CHARACTERISTICS YR>BR Bright YR BR 


HAZARDS 


Hazards unknown; 
avoid dust 


Low acute toxicity; long- 


term hazards unknown; 
avoid dust 


Low acute toxicity; long- 
term hazards unknown; 
avoid dust 


OTHER COMMENTS Minimum lightfastness Poor lightfastness in tints | Minimum lightfastness; poor 


for artists’ paints; formerly — with white; poor resistance solvent resistance; not used in 

thought to be less light- to organic solvents; not exterior paints; used in indus- 

fast than alizarin crimson; _ used in exterior paints; trial printing inks, latex interior 

useful hue used in industrial printing paints, paper, paper coatings 
inks, paper, linoleum 
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HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Red 


Red 


Red 


COMMON NAME 


Alizarin crimson 


Thioindigoid red 


Indian red 


COLOUR INDEX NAME 


(AND NUMBER) 


PR 83 (58000:1) 


PR 88 MRS (73312) 


PR 101 (77491) (77015) 
(77492) (77538) 


GENERIC NAME 


Alizarin crimson 


Indigoid 


Indian red, bluish 


PROPRIETARY 


Various 


Various; Permanent red 


Various; Venetian red, indian red 


NAME(S) violet MRS, Thioindigoid 
violet 
SYNONYM(S) Various Light red (yellowish/bluish), 
red iron oxide 
DATES AND PLACE 1869: First synthesis of a Modern Ancient (natural variety); 
OF DISCOVERY natural organic pigment modern (synthetic variety) 
CHEMICAL CLASS Organic Organic Inorganic 


CONSTITUENTS Acetic acid heated with 
concentrated sulfuric or 


chlorosulfonic acid 


1:2 dihydroxyanthra- 
quinone on alumina base 


Iron oxide prepared from 
pulverized iron ore 


SOURCE Synthetic organic Synthetic organic Processed natural mineral 
TYPE L IL P 

MELTING POINT (°C) NT NT Very high 

STABILITY TO (°C) 300 (darkens) 175 Excellent 


LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 


ASTM NRNR NRNR NR 1 NR | NR I | | aie 
USE IN VEHICLES 
Oil VG Xx x 
Oil absorption H M L 
Drying rate Ss A G 
Film properties E G G 
Acrylic solution P X X 
Acrylic dispersion FP x X 
Alkyds F NT X 
Transparent watercolor F x X 
Opaque watercolor IF Xx x 
Tempera F x X 
Casein P NT X 
Encaustic F x Xx 
Frescoes P NT X 
Pastels F G x 
Experimental paints NT NT x 
DRY REFRACTIVE INDEX L M H 
DRY CHARACTERISTICS YR > BR RP Depending on source, 


dull YO> YR >R>RBr 


May cause allergic reaction; Unknown; avoid dust No known hazards; avoid dust 


avoid dust 


HAZARDS 


Useful hue; weak tinting 
strength 


Less than the minimum Lightfastness ratings apply 
recommended lightfastness only to PR 88 MRS supplied 
for artists’ paints; useful hue by Clariant Corp. 


OTHER COMMENTS 


PIGMENTS 171 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Light (or English) red oxide Mars red (red iron oxide) —_—_ Mars violet (violet iron oxide) 
COLOUR INDEX NAME PR 101 (77491) (77015) PR 101 (77491) PR 101 (77015) 
(AND NUMBER) (77492) (77538) 
GENERIC NAME Light red oxide, yellowish Red iron oxide Violet iron oxide 
PROPRIETARY NAME(S) English red, Spanish red Mars red Mars violet 
SYNONYM(S) Earth red 
DATES AND PLACE Ancient > 1800s 1800s 18005 
OF DISCOVERY 
CHEMICAL CLASS Inorganic Inorganic Inorganic 
CONSTITUENTS lron oxide prepared from Synthesized iron oxide Synthesized iron oxide 
pulverized iron ore plus aluminum oxide 
SOURCE Processed natural mineral Synthetic inorganic Synthetic inorganic 
TYPE P P P 
MELTING POINT (°C) Very high Very high Very high 
STABILITY TO (°C) Excellent Excellent Excellent 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM I Sol 1 NR | 1 | NR I { | | NR I 
USE IN VEHICLES 
Oil Xx x ms 
Oil absorption M M M 
Drying rate G G G 
Film properties G G G 
Acrylic solution Xx Xx x 
Acrylic dispersion x X x 
Alkyds 
Transparent watercolor xX x x 
Opaque watercolor x Xx x 
Tempera x x x 
Casein x x x 
Encaustic x x x 
Frescoes x x x 
Pastels x X x 
Experimental paints x Xx X 
DRY REFRACTIVE INDEX H H H 
DRY CHARACTERISTICS Depending on source, Dull R Dull RB 
YR>R 
pe a ee 
HAZARDS No known hazards; No known hazards; No known hazards; 
avoid dust avoid dust avoid dust 
ee ee ee 
OTHER COMMENTS Useful basic hue Useful pigment; dense Very useful pigment; dense 
and heavy; more stable and heavy; origin of “Mars” 


than natural counterpart; = name uncertain 
origin of “Mars” name 
uncertain 


172 THE BASICS 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Venetian red Light red Vermilion 
COLOUR INDEX NAME PR 101 (77491) PR 102 (77491) (77492) PR 106 (77766) 
(AND NUMBER) 
GENERIC NAME Red iron oxide, yellowish Light red Mercuric sulfide 
PROPRIETARY NAME(S) Venetian red Cinnabar, Chinese red 
SYNONYM(S) Venetian red Cinnabar, Chinese red 
DATES AND PLACE Ancient (natural variety); Ancient Ancient 
OF DISCOVERY modern (synthetic variety) 
CHEMICAL CLASS Inorganic Inorganic Inorganic 
CONSTITUENTS Synthesized iron oxide Calcined yellow iron oxide  Mercuric sulfide 
plus calcium sulfate 

SOURCE Natural processed mineral Natural inorganic Natural inorganic 
TYPE Pp Pp P 
MELTING POINT (°C) Very high Very high 446 
STABILITY TO (°C) Excellent Excellent Excellent 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM | | 1 NRI | | NR NR i! | NR NR 
USE IN VEHICLES 
Oil G x X 

Oil absorption L M L 

Drying rate G G G 

Film properties F G G 
Acrylic solution x x x 
Acrylic dispersion x x x 
Alkyds 
Transparent watercolor x Xx P 
Opaque watercolor X x P 
Tempera x Xx EB 
Casein X x P 
Encaustic x x P 
Frescoes Xx x P 
Pastels Xx x NT 
Experimental paints x x P 
DRY REFRACTIVE INDEX H H H 
DRY CHARACTERISTICS Dull YR > R {> BR) Dull YR>R Deep R 
HAZARDS No known hazards; Avoid dust; inhalation Mercury and sulfide content 

avoid dust of large amounts could are potentially hazardous; 
cause silicosis avoid dust; do not heat— 


metal fumes toxic 


OTHER COMMENTS Useful pigment One of the best of the Will darken in oil if impure or 
earth reds if exposed to polluted atmo- 
spheres; excellent hue but 
erratic; cadmiums do not 
replace its special hue and 
physical character 


PIGMENTS 173 


HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Red 


Red 


Red 


COMMON NAME 


COLOUR INDEX NAME 
(AND NUMBER) 


Cadmium-barium red 
(light, medium, or deep) 


Cadmium red 
(light, medium, or deep) 


Naphthol AS-D 


PR 108:1 (77202:1) 


PR 108 (77202) 


PR 112 (12370) 


GENERIC NAME 


Cadmium-barium red 
(light, medium, or deep) 


Cadmium red 
(light, medium, or deep) 


Naphthol red, AS-D coupling 


PROPRIETARY NAME(S) 


Naphthol red, Permanent red 


SYNONYM(S) Cadmium sulfoselenide, C.P. Cadmium red 
lithopone red 
DATES AND PLACE 1926 1893(?)-1907 Modern 
OF DISCOVERY 
CHEMICAL CLASS Inorganic Inorganic Organic 


CONSTITUENTS 


Cadmium sulfide + 
cadmium selenide + 
approximately 60% barium 
sulfate, calcined and 
co-precipitated 


Cadmium sulfide + cad- 
mium selenide, calcined 
and co-precipitated, concen- 
trated but with up to 15% 
barium sulfate 


Monoazo; 3-hydroxy-2- 
naphthanilide AS-D 


SOURCE Processed natural inorganic Processed natural inorganic Synthetic organic 
TYPE Pie P IL 
MELTING POINT (°C) Very high Very high NT 
STABILITY TO (°C) 500 500 180 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM i fl | NR I ial [ tf It Il tl NR NR 
USE IN VEHICLES 
Oil x x VG 
Oil absorption L L M 
Drying rate G G A 
Film properties E ie G 
Acrylic solution Xx Xx NT 
Acrylic dispersion x x VG 
Alkyds 
Transparent watercolor x Xx Xx 
Opaque watercolor i x x 
Tempera x Xx Xx 
Casein x Xx x 
Encaustic X X oe 
Frescoes x Xx NT 
Pastels x x NT 
Experimental paints x x NT 
DRY REFRACTIVE INDEX H H M 
DRY CHARACTERISTICS Bright YR >R > RB Bright YR > RO > RB Bright R > BR 
HAZARDS Many: in dry pigment Many: in dry pigment Avoid dust 


OTHER COMMENTS 
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form, organ damage, cancer, 
and so on; avoid dust 


form, organ damage, cancer, 
and so on; avoid dust 


Excellent hue, with 
variety among different 
manufacturers 


Same as cadmium-barium 
but more concentrated; 
expensive 


Moderate resistance to 
solvents; fair lightfastness; 
good hue 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Cadmium vermilion red Cadmium-barium vermilion Naphthol red 
(light, medium, or deep) red (light, medium, or deep) 
COLOUR INDEX NAME PR 113 (77201) PR 113:1 (77201:1) PR 119 (12469) 
(AND NUMBER) 
GENERIC NAME Naphthol red 
en a a 
PROPRIETARY NAME(S) Cadmium mercury red Cadmium mercury red 
a aN 
SYNONYM(S) Chinese red, French red Chinese red, French red 
DATES AND PLACE Modern Modern Modern 
OF DISCOVERY 
CHEMICAL CLASS Inorganic Inorganic Organic 
CONSTITUENTS Cadmium sulfide + Cadmium sulfide + Monoazo; 3-hydroxy-2- 
mercury sulfide, concen- mercury sulfide + approxi-  naphthanilide 
trated but with up to mately 60% barium sulfate 


15% barium sulfate 


SOURCE Synthetic inorganic Synthetic inorganic Synthetic organic 
TYPE P PAE L 

MELTING POINT (°C) Very high Very high Unknown 
STABILITY TO (°C) 260 260 Unknown 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM Jol | NR NR |i 1 NR NR I J | NR I 


USE IN VEHICLES 


Oil Xx x x 
Oil absorption L L NT 
Drying rate G G NT 
Film properties G G NT 

Acrylic solution x x NT 

Acrylic dispersion x x x 

Alkyds 

Transparent watercolor NT NT x 

Opaque watercolor NT NT NT 

Tempera Xx x NT 

Casein x NT NT 

Encaustic a x NT 

Frescoes NT NT NT 

Pastels NT NT NT 

Experimental paints NT NT NT 

DRY REFRACTIVE INDEX H H M 

DRY CHARACTERISTICS YR > Deep BR YR > Deep BR Bright R 

HAZARDS Many: in dry pigment Many: in dry pigment Hazards unknown; avoid dust 

form, organ damage, form, organ damage, 
cancer, etc.; avoid dust cancer, etc.; avoid dust 

OTHER COMMENTS Rich, deep hue; poor ex- Same as PR 113 but weaker 

terior resistance; 15% tinting strength 


barium sulfate used for hue 
development and manu- 
facturing control; less 
expensive than C.P. cadmium 


PIGMENTS 175 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Quinacridone magenta Perylene vermilion Perylene 
COLOUR INDEX NAME PR 122 (73915) PR 123 (71145) PR 149 (71137) 
(AND NUMBER) 

GENERIC NAME Quinacridone magenta Perylene Perylene 


PROPRIETARY NAME(S) 


Acra violet or red, 
Quinacridone magenta 


Perylene vermilion 


Perylene red 


SYNONYM(S) 

DATES AND PLACE Modern Modern Modern 
OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic 


CONSTITUENTS 


SOURCE 


TRE 


MELTING POINT (°C) 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 


Quinacridone; 2,9-dimethyl 


rytaminoterephthalic acid 


Synthetic organic 


Anthraquinone derivative; 
derivative of cyclized 2,5 dia- a perelene-tetracarboxylic 


anhydride condensed 
with p-ethoxyaniline 


Synthetic organic 
The 
NT 
150 


O AD R A WC 
1 | | NR NR 


Anthraquinone derivative; 
a perelene-tetracarboxylic 
anhydride condensed 
with p-ethoxyaniline 


Synthetic organic 
L 

NT 

200 


O AD R A WC 
) | NR NR 


Xx % x 
Oil absorption M M M 
Drying rate A A A 
Film properties G G G 
Acrylic solution NT NT NT 
Acrylic dispersion x VG x 
Alkyds X NT NT 
Transparent watercolor NT NT NT 
Opaque watercolor x NT x 
Tempera x NT xX 
Casein m8 NT x 
Encaustic Xx NT Xx 
Frescoes x NT NT 
Pastels X NT x 
Experimental paints NT NT NT 
DRY REFRACTIVE INDEX M iL M 
DRY CHARACTERISTICS Bright BR R R 


HAZARDS 


Hazards unknown; 
avoid dust 


Hazards unknown; 
avoid dust 


Hazards unknown; 
avoid dust 


_— tee eee 


OTHER COMMENTS Durable pigment; weak Good hue though weak 

tinting strength but useful chroma in tints; used in 
auto paints, alkyd resin 
enamels, vinyl and acrylic 


lacquers, printing inks, plastics 


Similar to PR 123 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Brominated anthanthrone Naphthol F3RK-70 Naphthol Fs5RK 
COLOUR INDEX NAME PR 168 (59300) PR 170 (12475) PR 170 (12475) 
(AND NUMBER) 
GENERIC NAME Brominated anthanthrone Naphthol red Naphthol crimson 
PROPRIETARY NAME(S) Brominated anthanthrone Naphthol red F3RK Naphthol red FsRK 
red 
SYNONYM(S) 
DATES AND PLACE Modern Modern Modern 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Organic 
CONSTITUENTS Brominated anthanthrone Monoazo; 3-hydroxy- Monoazo; 3-hydroxy-2- 
2-naphthanilide F3RK-7o naphthanilide FSRK 
SOURCE Synthetic organic Synthetic organic Synthetic organic 
TYPE IL IL L 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) NT 160 160 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM Hoo I! NR NR | Il NR Il Shoal I] NR Il 
USE !N VEHICLES 
Oil x G G 
Oil absorption M M M 
Drying rate A A A 
Film properties G G G 
Acrylic solution NT NT NT 
Acrylic dispersion x Xx x 
Alkyds NT NT NT 
Transparent watercolor NT x X 
Opaque watercolor NT ASTM LF II ASTM LF Il 
Tempera NT NT NT 
Casein NT NT NT 
Encaustic NT NT NT 
Frescoes NT NT NT 
Pastels NT NT NT 
Experimental paints NT NT NT 
DRY REFRACTIVE INDEX L H,M H,M 
DRY CHARACTERISTICS Bright YR BR BR 
HAZARDS Hazards unknown; Hazards unknown; Hazards unknown; 
avoid dust avoid dust avoid dust 
OTHER COMMENTS Used in industrial printing Used in industrial printing 
inks, lacquers, dispersion inks, lacquers, dispersion 
paints paints 


PIGMENTS 177 


HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Red 


Red 


Red 


COMMON NAME 


COLOUR INDEX NAME 
(AND NUMBER) 


Benzimidazolone bordeaux 


Benzimidazolone maroon 


PR 171 (12512) 


PR 175 (12513) 


Anthraquinone red 


PR 177 (65300) 


GENERIC NAME 


PROPRIETARY NAME(S) 


Benzimidazolone red 


Benzimidazolone red 


Anthraquinone red 


Benzimidazolone 


Benzimidazolone 


bordeaux maroon 
SYNONYM(S) 
DATES AND PLACE Modern Modern Modern 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Organic 


CONSTITUENTS 
SOURCE 

TYPE 

MELTING POINT (°C) 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


Monoazo benzimidazolone 


Synthetic organic 


Monoazo benzimidazolone 
Synthetic organic 
L 


Anthraquinone 
Synthetic organic 
L 

NT 

NT 


O AD R A WC 
| NR | NR NR 


ee eee 


DRY REFRACTIVE INDEX 


DRY CHARACTERISTICS 


220 NT 
NT 220 
O AD R A WC O AD R A WC 
NR | NR NR NR | | 1 NR NR 
NT x 

M M 

A A 

G G 

NT NT 

me x 

NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
NT NT 
M M 
R>BR R>BR 


M 


R>BR 


HAZARDS 


OTHER COMMENTS 
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Hazards unknown; 
avoid dust 


Used by Golden Artist 
Colors in its acrylic 
dispersion paints 


Hazards unknown; 
avoid dust 


Hazards unknown; 
avoid dust 


Used by Schmincke in its 
resin-oil paints 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Perylene maroon Perylene maroon Thioindigoid magenta 
COLOUR INDEX NAME PR 178 (71155) PR 179 (71130) PR 181 (73360) 
(AND NUMBER) 
GENERIC NAME Perylene maroon Perylene Thioindigoid magenta 
PROPRIETARY NAME(S) Perylene maroon Thioindigoid magenta 
SYNONYM(S) 
DATES AND PLACE Modern Modern 1907 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Organic 
CONSTITUENTS Anthraquinone perylene Similar to PR 123, although Oxidized 6-chloro 4-methyl-3 
molecular structure is (2H)-thianaphthenone 
different 
SOURCE Synthetic organic Synthetic organic Synthetic organic 
TYPE L lL L 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) NT NT NT 
LIGHTFASTNESS O AD R A WC QO AD R A WC O AD R A WC 
ASTM 1 NR | NR NR boL I NRI NR | NR NR NR 
USE IN VEHICLES 
Oil ms Xx P 
Oi! absorption NT L NT 
Drying rate NT A NT 
Film properties NT G NT 
Acrylic solution NT NT NT 
Acrylic dispersion NT x x 
Alkyds NT Xx NT 
Transparent watercolor NT NT NT 
Opaque watercolor NT NT NT 
Tempera NT NT NT 
Casein NT NT NT 
Encaustic NT X NT 
Frescoes NT NT NT 
Pastels NT NT NT 
Experimental paints NT NT NT 
EEE ————————————— Ss > 
DRY REFRACTIVE INDEX M L NT 
DRY CHARACTERISTICS R>BR Dull R Bright pink > BR 
ae aE ee 
HAZARDS Hazards unknown; Hazards unknown; Hazards unknown; 
avoid dust avoid dust avoid dust 
ee ee 
OTHER COMMENTS Textile vat dye but poorly 
documented in artists’ 
materials 


PIGMENTS 179 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red Red 
COMMON NAME Naphthol AS Perylene red, red deep Quinacridone red 
COLOUR INDEX NAME PR 188 (12467) PR 190 (71140), PR 192 (N/A) 
(AND NUMBER) PR 194 (71100) 
GENERIC NAME Naphtho! red AS Perylene Quinacridone red y 
PROPRIETARY NAME(S) Naphthol red AS Acra red 
SYNONYM(S) 
DATES AND PLACE Modern Modern Modern; 1930s—-1950s 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Organic 
CONSTITUENTS Monoazo; 3-hydroxy Anthraquinone, perylene Quinacridone 
2-naphthanilide AS 
SOURCE Synthetic organic Synthetic organic Synthetic organic 
TYPE L L L 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) 200 NT NT 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM | | | NR II | | | NR NR i | NR NR 
USE IN VEHICLES 
Oil x x x 
Oil absorption H NT NT 
Drying rate NT NT NT 
Film properties NT NT NT 
Acrylic solution NT G NT 
Acrylic dispersion x x x 
Alkyds NT NT NT 
Transparent watercolor X NT NT 
Opaque watercolor x NT NT 
Tempera x NT NT 
Casein x NT NT 
Encaustic Xx NT NT 
Frescoes NT NT NT 
Pastels NT NT NT 
Experimental paints NT NT NT 
oa lO a 
DRY REFRACTIVE INDEX M M M 
DRY CHARACTERISTICS YR (orange) R Bright YR 
HAZARDS Hazards unknown; Hazards unknown; Hazards unknown; 
avoid dust avoid dust avoid dust 
OTHER COMMENTS Used in PVC plastics, Used in industrial printing 
industrial printing inks, inks, vinyls, and auto paints 


and lacquers 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Red Red 
COMMON NAME Quinacridone red Quinacridone red 
COLOUR INDEX NAME PR 202 (73907) PR 206 (N/A) 
(AND NUMBER) 
GENERIC NAME Quinacridone red Quinacridone red 
EEE eee 
PROPRIETARY NAME(S) Quinacridone crimson, fuchsia, Quinacridone burnt orange 
magenta, etc.; many varieties 
SYNONYM(S) 
DATES AND PLACE Modern Modern 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic 
CONSTITUENTS Quinacridone Quinacridone 
SOURCE Organic Organic 
TYPE L L 
MELTING POINT (°C) NT NT 
STABILITY TO (°C) NT NT 
LIGHTFASTNESS O AD R A WC O AD R A WC 
ASTM NR | NR NR NR NR | NR NR NR 
USE IN VEHICLES 
Oil NT NT 
Oil absorption NT NT 
Drying rate NT NT 
Film properties NT NT 
Acrylic solution NT NT 
Acrylic dispersion Xx Xx 
Alkyds NT NT 
Transparent watercolor NT NT 
Opaque watercolor NT NT 
Tempera NT NT 
Casein NT NT 
Encaustic NT NT 
Frescoes NT NT 
Pastels NT NT 
Experimental paints NT NT 
DRY REFRACTIVE INDEX NT NT 


DRY CHARACTERISTICS 


HAZARDS Hazards unknown; Hazards unknown; 
avoid dust avoid dust 

OTHER COMMENTS Used in acrylic dispersion Used in acrylic dispersion 
paints only paints only 


PIGMENTS 181 


HUE 


COMMON NAME 


TABLE 7.1. PIGMENTS, CONT’D. 


Red 


Quinacridone scarlet 


Red 


Red 


Pyranthrone red 


Pyrrole red 


COLOUR INDEX NAME 


(AND NUMBER) 


GENERIC NAME 


PROPRIETARY NAME(S) 


SYNONYM(S) 


PR 207 (73900) (73906) 


PR 216 (59710) 


PR 254, PR 255 (N/A) 


Quinacridone scarlet 


Acra scarlet 


Pyranthrone red 


Pyrrolopyrrol red 


Pyrrole red, scarlet 


DATES AND PLACE 
OF DISCOVERY 


CHEMICAL CLASS 


CONSTITUENTS 


SOURCE 
TYPE 

MELTING POINT (°C) 
STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


DRY REFRACTIVE INDEX 


DRY CHARACTERISTICS 


HAZARDS 


Modern; 1930s—1950s 


Organic 


Quinacridone; derivative 
of cyclized 2,5 diaryl- 
aminoterephthalic acid 


Synthetic organic 
Ib 

NT 

300 (darkens) 


O AD R A WC 


Modern 


Organic 


Halogenated pyranthrone 


Synthetic organic 

L 

NT 

NT 

O AD R A WC 


| | i NR NR NR NR NRNR I 
x NT 
M NT 
A NT 
G NT 
x NT 
x NT 
NT NT 
NT x 

x NT 
x NT 
x NT 
x NT 
NT NT 
x NT 
NT NT 
i M-H 
YR R 


Hazards unknown; 
avoid dust 


Hazards unknown; 
avoid dust 


Modern 


Organic 


Pyrrolopyrrol, and diketo- 
pyrrolo-pyrrol 


Synthetic organic 
L 

NT 

NT 


O AD R A WC 
NT | NT NT NT 


NT 
NT 


Hazards unknown; 
avoid dust 


OTHER COMMENTS 
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High-quality pigment 
widely used in industry; 
performs well in artists’ 
paints 


Used in watercolors 


Notable pigment: a duplication 
of the cadmiums, and a nearly 
opaque organic 


TABLE 7.1. PIGMENTS, CONT’D. 


HUE Purple 
COMMON NAME Cobalt violet 
COLOUR INDEX NAME PV 14 (77360) 


(AND NUMBER) 


GENERIC NAME Cobalt violet 


PROPRIETARY NAME(S) 


SYNONYM(S) 
DATES AND PLACE 1859 
OF DISCOVERY 
CHEMICAL CLASS Inorganic 
CONSTITUENTS Cobalt phosphate, cobalt ammonium phosphate 
SOURCE Processed natural inorganic 
TYPE P 
MELTING POINT (°C) NT 
STABILITY TO (°C) Joo 
LIGHTFASTNESS O AD R A WC 
ASTM 1 NR | NRI 
USE IN VEHICLES 
Oil x 
Oil absorption L 
Drying rate G 
Film properties G 
Acrylic solution NT 
Acrylic dispersion NT 
Alkyds NT 
Transparent watercolor x 
Opaque watercolor X 
Tempera x 
Casein x 
Encaustic x 
Frescoes x 
Pastels x 
Experimental paints x 


DRY REFRACTIVE INDEX H 


DRY CHARACTERISTICS p 


HAZARDS Skin, eye, and respiratory irritant; avoid dust— 
inhalation can cause lung damage; an animal carcinogen 


OTHER COMMENTS Widely used in many applications; weak tinter with dull chroma; 
cobalt arsenate, Co;(AsO.),, rarely found today (and toxic), was 
formerly the pigment used for this hue 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Purple Purple Purple 


nnn 


COMMON NAME Ultramarine red Ultramarine violet Manganese violet 


a  ———— 


COLOUR INDEX NAME PV 15 (77007) PV 15 (77007) PV 16 (77742) 
(AND NUMBER) 


GENERIC NAME Ultramarine red Ultramarine violet Manganese violet 


a 


PROPRIETARY NAME(S) 


NN 


SYNONYM(S) Mineral violet 

DATES AND PLACE 1828 (2) 1828 (?) 1868 

OF DISCOVERY 

CHEMICAL CLASS Inorganic Inorganic Inorganic 
CONSTITUENTS Complex silicate of sodium Complex silicate of sodium Manganese ammonium 


and aluminum with sulfur and aluminum with sulfur — pyrophosphate 


SOURCE Synthetic inorganic Synthetic inorganic Synthetic inorganic 
TYPE P P P 

MELTING POINT (°C) NT NT NT 

STABILITY TO (°C) NT NT NT 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 


ASTM 1 t | NR I i! 1 NR I 1 NR NRNR | 


USE IN VEHICLES 
Oil 


x x x 
Oil absorption M M L 
Drying rate A A G 
Film properties G G G 
Acrylic solution x NT NT 
Acrylic dispersion x X P 
Alkyds NT NT NT 
Transparent watercolor x x x 
Opaque watercolor x 
Tempera x x Xx 
Casein NT NT NT 
Encaustic Xx Xx x 
Frescoes IP P 
Pastels 
Experimental paints NT NT NT 
DRY REFRACTIVE INDEX H in water, Lin oil H in water, Lin oil M 
DRY CHARACTERISTICS P P BP 
HAZARDS No significant hazards; No significant hazards; Chronic inhalation can cause 
avoid dust avoid dust nervous system damage; 
avoid dust 
OTHER COMMENTS A weak pigment but with Aweak pigment but with Good but expensive hue; sen- 
good chroma and light- good chroma and light- sitive to alkalines; increasingly 
fastness; sensitive to fastness; sensitive to rare 
alkalines, acids, and alkalines, acids, and 
some metals some metals 
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TABLE 7.1. PIGMENTS, CONT’D. 


HUE Purple Purple Purple 
COMMON NAME Quinacridone violet Quinacridone red Dioxazine purple 
COLOUR INDEX NAME PV 19 (45600) (73900) PV 19 (73900) PV 23 RS (red shade) (51319) 


(AND NUMBER) 


GENERIC NAME Quinacridone violet B Quinacridone red y, 
quinacridone violet 


Dioxazine violet 


PROPRIETARY NAME(S) Acra violet Acra violet Carbazole violet 

SYNONYM(S) 

DATES AND PLACE Modern; 1930s—1950s Modern; 1930s-1950s Modern 

OF DISCOVERY 

CHEMICAL CLASS Organic Organic Organic 

CONSTITUENTS Linear quinacridone, red B; Linear quinacridone, red y; | Carbazole dioxazine, a complex 
same as PR 207 with same as PR 207 with dif- condensation of 3-amino-9- 
different particle size ferent particle size ethyl-carbazole with chloranil 

in trichlorobenzine 

SOURCE Synthetic organic Synthetic organic Synthetic organic 

TYPE L L L 

MELTING POINT (°C) NT NT NT 

STABILITY TO (°C) 165 300 (darkens) 150 

LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 

ASTM i oem |) = 4] tt 2 ft i om NIE 


USE IN VEHICLES 


Oil x x x 
Oil absorption M M M 
Drying rate A A A 
Film properties G G G 
Acrylic solution x x x 
Acrylic dispersion X x VG 
Alkyds x X x 
Transparent watercolor Xx x NR 
Opaque watercolor x x Xe 
Tempera Xx x x 
Casein x X x 
Encaustic x X NT 
Frescoes NT NT NT 
Pastels Xx x x 
Experimental paints NT NT NT 
DRY REFRACTIVE INDEX L t L 
DRY CHARACTERISTICS Bright P Bright P > RP BP 
HAZARDS Hazards unknown; Hazards unknown; May be contaminated with 
avoid dust avoid dust dioxins; avoid dust 
OTHER COMMENTS High-quality pigment High-quality pigment Excellent hue with good tinting 
widely used in industry; widely used in industry; strength and lightfastness; 
performs well in artists’ performs well in artists’ PV 23 BS (blue shade) has less 
paints paints; source of a sub- lightfastness (Il in oil and 


stitute for alizarin crimson 


acrylic dispersions) 
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HUE 
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Purple 


Purple 


Blue 


COMMON NAME 


COLOUR INDEX NAME 


(AND NUMBER) 
GENERIC NAME 


PROPRIETARY NAME(S) 


Dioxazine purple 


tsoviolanthrone violet 


Phthalocyanine blue 


PV 23 BS (blue shade) 
(51319) 


PV 31 (60010) 


Dioxazine violet 


Isoviolanthrone 


PB 15 (74160), PB 15:6 
(74160:6) 


Phthalocyanine blue 
(red shade); PB 15:6 is the 
green shade version 


Carbazole violet BS 


Indanthren brilliant 


Thalo, Phthalo, 


violet RR, AR Winsor, Monastral, etc. 
SYNONYM(S) 
DATES AND PLACE Modern 1909 1928-1935 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Organic 


CONSTITUENTS 


SOURCE 
TYPE 


MELTING POINT (°C) 


STABILITY TO (°C) 
LIGHTFASTNESS 


Carbazole dioxazine; see 


PV 23 RS (red shade) 


Synthetic organic 
L 


150 


O AD R A WC 


Anthraquinone derivative: 
dichlorobenzanthrone 


treated with an alkali 
Synthetic organic 

L 

NT 

NT 

O AD R A WC 


Copper phthalocyanine, 
alpha form 


Synthetic organic 
IE 
NT 
150 


O AD R A WC 


ASTM Il NR | NR NR | J | NR NR I | (fl 
USE IN VEHICLES 
Oil x x x 
Oil absorption M M M 
Drying rate A A G 
Film properties G G E 
Acrylic solution G NT x 
Acrylic dispersion VG x x 
Alkyds Xx NT Xx 
Transparent watercolor x NT x 
Opaque watercolor x NT x 
Tempera x NT Xx 
Casein x NT x 
Encaustic x NT x 
Frescoes NT NT NT 
Pastels x NT x 
Experimental paints NT NT x 
— eee See 
DRY REFRACTIVE INDEX L L L 
DRY CHARACTERISTICS BP BP Bright RB 
HAZARDS May be contaminated Hazards unknown; May be contaminated with PCBs 


with dioxins; avoid dust avoid dust and dioxins, which cause cancer 


and birth defects; avoid dust 


OTHER COMMENTS This pigment is less light- 


fast than PV 23 RS 


Most widely used pigment in 
artistic and industrial applica- 
tions; must be greatly extended 
because of very high tinting 
strength 
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HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Blue 


Blue 


Blue 


COMMON NAME 


Phthalocyanine blue 


COLOUR INDEX NAME 


(AND NUMBER) 


Indanthrone blue 


PB 16 (74100) 


PB 22 (69810) 


Prussian blue 


PB 27 (77510) 


GENERIC NAME 


Phthalocyanine blue 
(metal-free) 


Indanthrone, green shade 


Prussian blue 


PROPRIETARY NAME(S) Thalo, Phthalo, Winsor, Indanthrone 

Monastral, etc. 
SYNONYM(S) Paris, Milori, Chinese blue 
DATES AND PLACE 1928-1935 1903 1704, the earliest synthetic 
OF DISCOVERY mineral pigment 
CHEMICAL CLASS Organic Organic Inorganic 


CONSTITUENTS Metal-free copper Indanthrone chlorinated Ferri-ammonium ferrocyanide 
phthalocyanine with sulfuryl chloride (ferric ammonium ferrocyanide) 
SOURCE Synthetic organic Synthetic organic Synthetic inorganic 
TYPE RE L P 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) 150 400 120 (darkens) 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM nek | NR NR 1 4 | NR NR Jo 1 i 
USE IN VEHICLES 
Oil x Xx x 
Oil absorption M NT M 
Drying rate G NT G 
Film properties E G G 
Acrylic solution x NT x 
Acrylic dispersion x X P 
Alkyds x x x 
Transparent watercolor NT NT x 
Opaque watercolor x x Xx 
Tempera x x NT 
Casein Xx x NT (P) 
Encaustic x x NT 
Frescoes sa) iP NT 
Pastels x x x 
Experimental paints X NT NT 
DRY REFRACTIVE INDEX IL M H 
DRY CHARACTERISTICS Bright GB RB > Bright B B 


HAZARDS 


OTHER COMMENTS 


May be contaminated 
with PCBs and dioxins, 
which cause cancer and 
birth defects; avoid dust 


Same as PB 15 (74160) but 
with better resistance to 
solvents; will flocculate 

if improperly formulated 
in a paint system; will 
bronze if used full strength 


Hazards unknown; 
avoid dust 


Only slightly toxic, but can emit 
highly toxic hydrogen cyanide 

gas when exposed to acid, high 
heat, or strong UV light; avoid dust 


Some dispute over name: Milori 
variety is said to be more stable 
but Prussian name is better 
known; widely used and reliable 
pigment, unstable in alkaline 
vehicles and high heat 
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HUE Blue Blue Blue 

COMMON NAME Cobalt blue Ultramarine blue Manganese blue 
COLOUR INDEX NAME PB 28 (77346) PB 29 (77007) PB 33 (77112) 
(AND NUMBER) 

GENERIC NAME Cobalt blue Ultramarine blue Manganese blue 
PROPRIETARY NAME(S) Cobalt blue French ultramarine, etc. Manganese blue, 


Cement blue, etc. 
Rei ce ee EEE—E——— EEE 


SYNONYM(S) 


DATES AND PLACE 1802 Natural: 1200-1300; 1935 

OF DISCOVERY artificial: 1828 (accidentally) 

CHEMICAL CLASS Inorganic Inorganic Inorganic 

CONSTITUENTS Oxides of cobalt and Natural: semiprecious gem, Barium manganate + 
aluminum lapis lazuli, washed and barium sulfate 


ground; artificial: complex 
silicate of sodium and alu- 
minum with sulfur 


SOURCE Synthetic inorganic Processed natural inorganic, Synthetic inorganic 
or synthetic inorganic 


TYPE p p p 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) 900-1000 300 NT 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM hol Pod ew (ee | 1 4 | NR I 
USE IN VEHICLES 
Oil Xx x Xx 
Oil absorption L M M 
Drying rate A A-S G 
Film properties G G G 
Acrylic solution x x x 
Acrylic dispersion x X x 
Alkyds Xx x NT 
Transparent watercolor x X G 
Opaque watercolor Xx x G 
Tempera x Xx x 
Casein x Xx x 
Encaustic X x Xx 
Frescoes x NT (turns W in calcium ions) x 
Pastels ns x x 
Experimental paints x Xx NT 
DRY REFRACTIVE INDEX H H M 
DRY CHARACTERISTICS Bright B Bright B GB 
HAZARDS Inhalation can cause Hazards unknown; Possible significant chronic 
pneumonia and other avoid dust health hazard for various 
lung damage; avoid dust organ systems; avoid dust 
OTHER COMMENTS Unique hue, valuable in Reliable and brilliant; lapis Reliable; weak tinting strength; 
violet mixtures; expensive; often specified in medieval —_ affected by sodium and alu- 
sometimes imitated by paintings; weak tinting minum sulfates. Possibly no 
mixtures of ultramarine strength, and makes dull longer available as of this 
violets with reds printing. 
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HUE Blue Blue Blue 
COMMON NAME Cerulean blue Cerulean blue, chromium Indanthrone blue 
COLOUR INDEX NAME PB 35 (77368) PB 36 (77343) PB 60 (69800) 
(AND NUMBER) 
GENERIC NAME Cerulean blue Cerulean blue,chromium —_ Indanthrone blue, red shade 
PROPRIETARY NAME(S) Cobalt aluminate 
SYNONYM(S) Coeruleum blue, etc. 
DATES AND PLACE 1860 Modern Modern 
OF DISCOVERY 
CHEMICAL CLASS Inorganic Inorganic Organic 
CONSTITUENTS Oxides of cobalt and tin; Oxides of cobalt and Anthraquinone derivative: 
cobalt sulfate calcined chromium aminoanthraquinone with 
with stannous chloride potassium hydroxide and a 
and chalk potassium salt 
SOURCE Processed synthetic Processed synthetic Synthetic inorganic 
inorganic inorganic 
TYPE P P L 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) NT NT 200 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM ya | NR I ) | | NRI ht | NR NR 
USE IN VEHICLES 
Oil x x x 
Oil absorption M L M 
Drying rate A A A 
Film properties G G G 
Acrylic solution Xx Xx NT 
Acrylic dispersion x x x 
Alkyds NT NT NT 
Transparent watercolor x x NT (x) 
Opaque watercolor x x NT (x) 
Tempera x x NT (x) 
Casein x Xx NT (x) 
Encaustic X x Xx 
Frescoes x x NT 
Pastels X x x 
Experimental paints x x NT 
DRY REFRACTIVE INDEX M H M 
DRY CHARACTERISTICS Clear bright GB B>GB RB 
HAZARDS Inhalation can cause Inhalation can cause Hazards unknown; avoid dust 
pneumonia and other pneumonia and other 
lung damage; avoid dust —_ lung damage; avoid dust 
OTHER COMMENTS “Sky blue”; reliable and A variety of cobalt blue Excellent lightfastness in tints 
inimitable though expen- (PB 28) made with chrom- _ but loses chroma when 
sive hue ium to give itthe cerulean _ reduced too greatly; expensive 


hue 
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HUE Green Green Green 
A EE SE 


COMMON NAME Phthalocyanine green Green gold Chromium oxide green 


ns —— Ss 


COLOUR INDEX NAME 
(AND NUMBER) 


PG 7 (74260) 


PG 10 (12775) 


PG 17 (77288) 


a eeNeS SNS eee nl —_ ———s 


GENERIC NAME 


PROPRIETARY NAME(S) 


Phthalocyanine green 


Thalo, Phthalo, Monastral, 


Nickel azo yellow 


Chromium oxide green 


etc. 
SYNONYM(S) 
DATES AND PLACE 1935~1938 1946 1862 
OF DISCOVERY 
CHEMICAL CLASS Organic Organic Inorganic 


CONSTITUENTS 


Chlorinated copper phtha- 


locyanine (polychloro 


copper phthalocyanine) 


Monoazo; nickel chelated 


azo, with structure 
specified in C/ 


Anhydrous chromium 
sesquioxide 


SOURCE Synthetic organic Synthetic organic Processed synthetic inorganic 
TYPE BE L P 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) 150 190 go0-1000 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM tal L I) Al 1 NR NR li 1 NR I 
USE IN VEHICLES 
Oil Xx x x 
Oil absorption M M L-M 
Drying rate A A A 
Film properties G G G 
Acrylic solution x x Xx 
Acrylic dispersion x x x 
Alkyds x NT NT 
Transparent watercolor x NT X 
Opaque watercolor x x x 
Tempera X x x 
Casein X x Xx 
Encaustic x x x 
Frescoes x NT X 
Pastels Xx Xx Xx 
Experimental paints x x x 
DRY REFRACTIVE INDEX L L M 
DRY CHARACTERISTICS Bright G YG Dull YG >G 


HAZARDS 


May be contaminated 
with PCBs; inhalation 
may induce allergic re- 
actions; avoid dust 


Nickel may cause severe 
skin allergies; avoid dust 


Chromium content may irritate 
skin and cause severe allergies; 
chronic exposure may cause 
asthma or lung cancer; avoid dust 


OTHER COMMENTS 


Widely used in artistic and Unusual hue with 


industrial applications; 


excellent lightfastness; 


Excellent all-around colorant, 
but with low chroma and weak 


flocculates in some paint 
systems; very strong tinter 
that must be extended 


used in auto paints and 
other exterior applications; 
weak tinter 


tinting strength; used in 
industrial plastics, enamels, 
ceramics, printing inks for currency 
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HUE Green Green Green 

COMMON NAME Viridian Cobalt green Green earth 

COLOUR INDEX NAME PG 18 (77289) PG 19 (77335) PG 23 (77009) 

(AND NUMBER) 

GENERIC NAME Hydrated chromium oxide green Cobalt green Green earth 

PROPRIETARY NAME(S) Verte émeraude, Emerald Rinmann’s green, Terre verte, Green sand, 
green, Guignet’s green Gellert green Green stone 

SYNONYM(S) Terre verte, Green sand, Green stone 

DATES AND PLACE 1838 1780s Roman 

OF DISCOVERY 

CHEMICAL CLASS Inorganic Inorganic Inorganic 

CONSTITUENTS Hydrous chromium Calcined oxides of cobalt Natural greenish clay, colored 
sesquioxide and zinc by iron oxides, aluminum, 


potassium, and magnesium 


SOURCE Processed synthetic Processed synthetic Processed natural inorganic 
inorganic inorganic 
TYPE P P P 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) 250 (blackens) NT Fair (turns BrR) 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM | INReel I | i ff 1 | te al 
USE IN VEHICLES 
Oil Xx x X 
Oil absorption M M H 
Drying rate A A 5 
Film properties G G F 
Acrylic solution x x Xx 
Acrylic dispersion P x X 
Alkyds NT x x 
Transparent watercolor x x x 
Opaque watercolor NT x x 
Tempera x x x 
Casein NT x X 
Encaustic Xx x x 
Frescoes NT NT x 
Pastels Xx Xx x 
Experimental paints NT Xx x 
DRY REFRACTIVE INDEX L H L 
DRY CHARACTERISTICS BG>G Dull YG > BG Duil gray G > YG gray 
HAZARDS Chromium content may irri- Inhalation can cause No known hazards; avoid dust 
tate skin and cause severe pneumonia and other lung 


allergies; chronic exposure may damage; avoid dust 
cause asthma or lung cancer; 


avoid dust 
OTHER COMMENTS Brighter than PG 17 but still Weak, transparent colorant but 
with low chroma and weak of unusual hue; expensive and 
tinting strength; widely difficult to obtain; often imitated; 
used in industry the classical underpainting color 
for flesh tones in medieval egg 
temperas 
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HUE Green 


COMMON NAME Phthalocyanine green, 


green shade 


Green 


Cobalt chromite green 
or cobalt turquoise 


Green 


Light green oxide 


COLOUR INDEX NAME 
(AND NUMBER) 


PG 36 (74265) 


PB 36 (77343) 


PG 50 (77377) 


GENERIC NAME Phthalocyanine green Cobalt chromite green Light green oxide 
PROPRIETARY NAME(S) Thalo, Phthalo, Monastral, etc. Cobalt turquoise 

SYNONYM(S) 

DATES AND PLACE 1935-1938 Modern Modern 

OF DISCOVERY 

CHEMICAL CLASS Organic Inorganic Inorganic 


CONSTITUENTS Brominated and chlori- 


Oxides of cobalt and 


Oxides of nickel, cobalt, 
and titanium 


Synthetic inorganic 


I? 


NT 
NT 


O AD R A WC 
, | | NR NT 


nated copper phthalo- chromium, or cobalt 
cyanine chromite 

SOURCE Synthetic organic Synthetic inorganic 
TYPE IE IP 
MELTING POINT (°C) NT NT 
STABILITY TO (°C) 300 NT 
LIGHTFASTNESS O AD R A WC O AD R A WC 
ASTM lof | NR I geal | NR I 
USE IN VEHICLES 
Oil Xx x 

Oi! absorption M M 

Drying rate A A 

Film properties G G 
Acrylic solution x NT 
Acrylic dispersion Xx Xx 
Alkyds NT NT 
Transparent watercolor x x 
Opaque watercolor x NT 
Tempera x NT 
Casein x NT 
Encaustic Xx NT 
Frescoes X NT 
Pastels x NT 
Experimental paints X NT 


a a eeeeFeSeSFSSSSSSSeeeSSSSSSSSSSSSSeeeeeeeee 


DRY REFRACTIVE INDEX L 


L 


DRY CHARACTERISTICS Bright G > YG 


G>BG 


L 


Dull G 


HAZARDS May be contaminated 
with PCBs and dioxins, 
which cause cancer and 


birth defects; avoid dust 


May be contaminated 
with PCBs and dioxins, 
which cause cancer and 
birth defects; avoid dust 


OTHER COMMENTS Excellent colorant in wide 
industrial and artistic use; 
extended due to extreme- 
ly high tinting strength; 
high chroma 
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Can cause severe skin 
allergies, and inhalation 
can cause jung damage; 
avoid dust 


HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Brown 


Brown 


COMMON NAME 


COLOUR INDEX NAME 


(AND NUMBER) 


Mars brown (brown iron oxide) 


Burnt sienna 


PBr 6 (77499) 


PBr 7 (77492) 


GENERIC NAME 


Brown iron oxide 


Brown iron oxide 


PROPRIETARY NAME(S) Mars brown 

SYNONYM(S) Burnt siena, Spanish red, caput mortuum, 
Van Dyke brown 

DATES AND PLACE 1800S Prehistoric 

OF DISCOVERY 

CHEMICAL CLASS Inorganic Inorganic 


CONSTITUENTS 


Synthetic brown iron oxide or blends 
of synthetic iron oxides PY 42, PR 101, 


Calcined natural iron oxide 


and PBk 11 
SOURCE Synthetic inorganic Processed natural inorganic 
TYPE P P 
MELTING POINT (°C) NT NT 
STABILITY TO (°C) 150 150 


LIGHTFASTNESS 
ASTM 


O AD R A WC 
| |  t NR NR 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


DRY REFRACTIVE INDEX 


Se Tap) 35 


at 


oO > 


PimOC eG) O62 OK) OK Oe 1K, ee Oe 


L-H 


DRY CHARACTERISTICS 


Light Br > dark RBr 


Light RBr > RBr > dark RBr > PBr 


HAZARDS 


No significant hazards unless contaminated No significant hazards unless contaminated 


with manganese or other toxic ingredients; 


avoid dust 


with manganese or other toxic ingredients; 
avoid dust 


Excellent stable pigment; low chroma; Excellent pigment; hue varies and depends 
better than the natural equivalents; origin on source and method of processing; low 
of “Mars” name uncertain tinting strength; inexpensive 


OTHER COMMENTS 
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HUE 


TABLE 7.1. PIGMENTS, CONT’D. 


Brown 


Brown 


Brown 


COMMON NAME 


Burnt umber 


Raw sienna 


COLOUR INDEX NAME 
(AND NUMBER) 


PBr 7 (77492) (77491) 
(77499) 


PBr 7 (77492) (77491) 
(77499) 


Raw umber 


PBr 7 (77492) (77491) 
(77499) 


a 


GENERIC NAME 
PROPRIETARY NAME(S) 


SYNONYM(S) 


DATES AND PLACE 
OF DISCOVERY 


Brown iron oxide 


Brown iron oxide 


Brown iron oxide 


Turkey brown 


Prehistoric 


CHEMICAL CLASS 


Inorganic 


CONSTITUENTS 


Calcined natural iron oxide 
containing manganese 
dioxide, alumina, and 
silica (trace) 


Raw siena 


Prehistoric 


Inorganic 


Calcined natural iron oxide 


Turkey brown 


Prehistoric 


Inorganic 


Calcined natural iron oxide 
containing manganese dioxide, 
alumina, and silica (trace) 


SOURCE Processed natural inorganic 
TYPE B 

MELTING POINT (°C) NT 

STABILITY TO (°C) 150 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


ts Peete tS Pots te G tare ten carseat (SI) tin) mae tes 


Processed natural inorganic 
P 


NT 


x= KM MK KM KR KK XK OT 


DRY REFRACTIVE INDEX 


M 


DRY CHARACTERISTICS 


Dark GBr > dark PBr 


M 


Light RBr > RBr > 
dark RBr > PBr 


HAZARDS 


Manganese content: chronic 
inhalation can cause degener- 
ative nervous system 

disease; avoid dust 


OTHER COMMENTS 
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Good pigment; good drier 
in oil; variable hue; low 
chroma; inexpensive; wide 
industrial and artistic use 


Manganese content: chronic 
inhalation can cause degener- 
ative nervous system 

disease; avoid dust 


Excellent pigment; hue varies 
and depends on source and 
method of processing; low 
tinting strength; inexpensive 


Processed natural inorganic 
p 
NT 


PP nd Pas Wt Pod CoS Pad fad Ped GS) anh me ns 


M 


Dark GBr > dark PBr 


Manganese content: chronic 
inhalation can cause degener- 
ative nervous system 

disease; avoid dust 


Good pigment; good drier in oil; 
variable hue; low chroma; 
inexpensive; wide industrial 
and artistic use 
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HUE Black Black Black 

COMMON NAME Lamp black Carbon black Ivory black 

COLOUR INDEX NAME PBk 6 (77266) PBk 7 (77266) PBk 9 (77267) 

(AND NUMBER) 

GENERIC NAME Lamp black or carbon black Bone black 

PROPRIETARY NAME(S) Carbon black Carbon black 

SYNONYM(S) Carbon black Furnace black Bone black 

DATES AND PLACE Prehistoric Prehistoric Prehistoric 

OF DISCOVERY 

CHEMICAL CLASS Inorganic Inorganic Organic/Inorganic 

CONSTITUENTS Nearly pure amorphous Nearly pure amorphous Amorphous carbon produced 
carbon made by burning _— carbon made by burning from charred or burned animal 
petroleum residues such petroleum residues such bones (formerly ivory tusks, 
as tar or creosote as tar or creosote or by hence the name) 


collecting soot from burn- 
ing natural gas 


SOURCE Processed natural inorganic Processed natural inorganic Processed natural inorganic 
TYPE p P p 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) NT NT Turns to ash at high 
temperatures 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM ay ie I J | 1 NRI [| 1 | | 
USE IN VEHICLES 
Oil Xx x x 
Oil absorption Very high Very high H 
Drying rate VS VS $ 
Film properties pale Pe FP 
Acrylic solution NT NT NT 
Acrylic dispersion Xx x x 
Alkyds x NT x 
Transparent watercolor x x x 
Opaque watercolor x x Xx 
Tempera x x x 
Casein x x Re 
Encaustic x x x 
Frescoes x x Xx 
Pastels : Xx x x 
Experimental paints Xx x x 
DRY REFRACTIVE INDEX M M H 
DRY CHARACTERISTICS Bk (warm) Bk (warm) Bk (cool) 
HAZARDS No significant hazards No significant hazards No significant hazards 
if pure; avoid dust if pure; avoid dust if pure; avoid dust 
ee 
OTHER COMMENTS Do not use in excess in Do not use in excess inoil This is the only blue black, 
oil vehicles—films slow vehicles—films slow drying called “cool”; same limitations 
drying and unreliable; and unreliable; good hue _as other carbon blacks 


good hue 
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HUE 
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Black (Gray) 


COMMON NAME 


COLOUR INDEX NAME 
(AND NUMBER) 


Graphite 


PBk 10 (77265) 


Black 
Mars black 


PBk 11 (77499) 


Black (Gray) 


Gray hydrated aluminum 
silicate 


PBk 19 (77017) 


ee 


GENERIC NAME Graphite Black iron oxide Gray hydrated aluminum 
silicate 
PROPRIETARY NAME(S) Various Mars black Various 
SYNONYM(S) Black lead, plumbago 
DATES AND PLACE Ancient, but name 18005 Modern 
OF DISCOVERY “graphite” coined in 1796 
(from the Greek graphein, 
“to write”) 
CHEMICAL CLASS Organic Inorganic Inorganic 


CONSTITUENTS 


SOURCE 


TYPE 


Hexagonally crystallized 
allotrope of carbon 


Natural organic or 
synthetic inorganic 


P, hexagonal crystal; E, 
sometimes, with clay 
in pencils 


Synthetic black iron oxide; 
ferroso ferric oxide from mag- 
netic iron ore or from FeSO. 


Processed synthetic 
inorganic 


P 


Hydrated aluminum 
silicate 


Processed synthetic 
inorganic 


P 


MELTING POINT (°C) 


STABILITY TO (°C) 


LIGHTFASTNESS 
ASTM 


USE IN VEHICLES 
Oil 
Oil absorption 
Drying rate 
Film properties 
Acrylic solution 
Acrylic dispersion 
Alkyds 
Transparent watercolor 
Opaque watercolor 
Tempera 
Casein 
Encaustic 
Frescoes 
Pastels 
Experimental paints 


NT 
NT 


NT 
15O>R 


O AD R A WC 


NT 
NT 


O AD R A WC 


O AD R A WC 
NR NR NR NR NR 


A drawing material 


NT 
S 
Very soft 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 


NT 


leat | NR NR 


T 
T 


v2 2 8 82 (GQ) = 


x K KK KK XK 


NR NR NR NR I 


ese 


DRY REFRACTIVE INDEX 


M 


x= 


DRY CHARACTERISTICS 


BrBk > Bk > Gray Bk 


Bk (warm) 


HAZARDS 


Chronic inhalation of large 
amounts may cause black 
lung disease; avoid dust 


No significant hazards 
unless contaminated with 
impurities; avoid dust 


OTHER COMMENTS 
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Greasy dense black; may be 
combined with kaolin to 


regulate hardness and softness blacks, but weak tinting strength 


Excellent pigment, generally 
better performer than other 


H 
Gray 


No significant hazards, 
but avoid dust 
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HUE White White White 

COMMON NAME Flake white Zinc white Titanium white 

COLOUR INDEX NAME PW 1 (77597) PW 4 (77947) PW 6 (77891) 

(AND NUMBER) 

GENERIC NAME White lead (basic lead Zinc oxide Titanium dioxide, anatase, 
carbonate) or rutile 

Ce 

PROPRIETARY NAME(S) Chinese white Titanium white 

SYNONYM(S) Cremnitz white, silver Titanium white 
white, etc. 

a 

DATES AND PLACE Ancient Greece/Rome 175); first commercial 1870; first popular use 

OF DISCOVERY production in 1850 in the early 1900s 

CHEMICAL CLASS Inorganic Inorganic Inorganic 

CONSTITUENTS Basic lead carbonate; Zinc oxide; calcined zinc Titanium dioxide (either rutile 
combination of lead car- ore that has been oxidized or anatase) with barium 
bonate and lead hydroxide sulfate or zinc oxide 


by carbonation of lead 


SOURCE Processed natural inorganic Processed natural inorganic Processed natural inorganic 
TYPE P PE usually with titanium PE sometimes with zinc oxide 
dioxide or inert fillers 
MELTING POINT (°C) NT NT NT 
STABILITY TO (°C) 230 >RorYR At high temperatures, > Y; NT 
if cooled, returns to W 
LIGHTFASTNESS O AD R A WC O AD R A WC O AD R A WC 
ASTM I NR | J NR i 1 NR I al 1 NR I 
USE IN VEHICLES 
Oil x X x 
Oil absorption L H M 
Drying rate E VS S 
Film properties G F F 
Acrylic solution NT x x 
Acrylic dispersion P x Xx 
Alkyds Xx NT NT 
Transparent watercolor P X Xx 
Opaque watercolor P x x 
Tempera P x Xx 
Casein 1? x x 
Encaustic NT x X 
Frescoes NT x x 
Pastels NT x Xx 
Experimental paints NT X x 
DRY REFRACTIVE INDEX H M H 
DRY CHARACTERISTICS W (warm) W (cool) W (cool) 
HAZARDS Lead is toxic by all routes No significant hazards No significant hazards; 
of entry; avoid dust unless contaminated with avoid dust 
impurities; avoid dust 
OTHER COMMENTS Traditional white for oil paints Excellent all-around colorant —_ Excellent all-around colorant 
due to excellent drying charac- in wide use; commonly mixed __ in wide use; extension improves 
teristics; irreplaceable, but with titanium white for stab- _ films in oil; rutile variety is more 
slowly disappearing as less ility in artists’ paints—makes opaque; anatase variety chalks 
toxic substitutes are developed __ soft films in oil paints in exterior use and is bluer 
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TABLE 7.2. DRYING RATES AND FILM CHARACTERISTICS OF PIGMENTS IN OIL 


DRYING RATE FILM QUALITY 


PIGMENT Fast Average Slow Very slow Hard Brittle Strong Flexible Soft 


Umbers and siennas oe xe x 
(natural brown oxides) 


Prussian blue 


Phthalocyanine blues 
and greens 


Flake white 


Cobalt blue 


Cobalt violet 


Synthetic iron oxides 
(Mars colors) 


Cobalt green 


Chromium oxide green 
(opaque) 


Viridian (transparent 
chromium) 


Naples yellow 

Zinc yellow 

Natural red iron oxides 
Green earth (terre verte) 
Cerulean blue 


Ultramarines 


Yellow ochre 


Quinacridones 


Dioxazine purple 


Arylide yellows and 
oranges 


lvory, carbon, and lamp 
blacks 


Cadmiums 


Zinc white 


Alizarin crimson x 


Note: These assessments are for the pigment alone in linseed oil. They do not take into account the driers or other addi- 
tives that some manufacturers add to their formulated paints. 


198 THE BASICS 


PART TWO 


PAINT 
MAKING AND 
PAINTING 
METHODS 


5 La SECTION DISCUSSES how to make and apply the 


paints you are likely to use, such as oils, watercolors, 
gouache, temperas, caseins, pastels, and some of the modern syn- 
thetics. More unusual painting materials and techniques, such as 
encaustic and mural paints and techniques, are also covered 
because they are historically important and still valid methods 
for those who wish to use them. We will look at safe and correct 
procedures for making the paints, as well as procedures for 
applying both homemade and commercial varieties. The tradi- 
tional methods of employing these materials are emphasized, 
since those methods have developed successfully over many 


years, but other application methods are also discussed. 
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Making Your Own Paints 


The beginnings of modern art can 
be traced far back in human history. 
The abstractions of forms in cave 
painting certainly influenced twen- 
tieth- and twenty-first-century 
painting; El Greco (1541-1614) and 

J. M. W. Turner (1775-1851) were 
obvious progenitors of modern picto- 
rial structure, but we generally think 
of the middle of the nineteenth 
century as the beginning of the 
modern era. The pioneering efforts 
of a host of painters, notably 
Cézanne, Manet, Matisse, and 
Picasso, taught artists that the old 
rules of expression no longer applied, 
and that the restricting harness of 
tradition could be shed. One result 
of this new way of thinking was a 
burst of creative energy that has 
produced many important works 


of art since 1900. 
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Along with new ways of making paintings, 
there came the idea that the “concept” of the 
work was most important. If it were not for the 
idea, the painting would have no meaning. This 
is surely undeniable, but there is something still 
very discouraging about seeing an idea lose its 
meaning because the artist forgot, or ignored, 
the tradition of good craftsmanship. The idea 
or “the day’s issue” is the basis for the work, but 
the painting expresses it; and if the work deterio- 
rates so that our perception of it is altered, then 
the idea is changed. It is possible to look at many 
well-known modern and contemporary paintings 
as little as twenty years old and see that they have 
changed—the color has faded or dulled; the 
collage materials have darkened, yellowed, or 
cracked; the paint has flaked—so much that the 
artist's original intention is indiscernible. This 
is an irretrievable loss. 

Each painting technique has a few funda- 
mental rules for proper physical construction. 
Within these restrictions, which are more or less 
broad depending on the medium, numerous 
manipulations are possible. Outside the limits, 
you will find that you have made a painting that 
will not survive even a generation. 


MAKING PAINT 
Making one’s own paint was an activity engaged 
in by nearly every painter until the early part of 
the eighteenth century, when commercially made 
artists’ paints became more widely available. 
Today, few artists understand the complexities 
of the process; like their colleagues from the eigh- 
teenth and nineteenth centuries, most rely heavily 


on the expertise of artists’ paint makers for the 
quality of their paints. No one doubts that the 
manufacturers have a great deal of experience 
(some companies that began in the eighteenth cen- 
tury are still operating today) and that their prod- 
ucts are superior. Still, we are often left to guess at 
some of the quality, using secondhand information. 
In this respect, making your own paints is a valu- 
able experience. 

Many paint-making procedures are similar; 
the difference between paints is in the vehicle, the 
liquid part. The most desirable qualities of a well- 
made paint include the following: 

¢ A consistent dispersion of pigment particles 
in the vehicle. The paints should be smooth, 
with each pigment particle separated from its 
neighbor and completely surrounded by a 
film of the vehicle. 

@ The even consistency of texture throughout a 
range of hues. The paints should be charac- 
teristic of their type; a range of hues should 
have similar handling, textural, and drying 
properties. 


The difficulties of making paint in the 
studio are related to these fundamental require- 
ments. Without mechanical aids, the consistent, 
complete dispersion of the pigment in the vehicle 
is hard to attain. Manufacturers use triple-roller 
mills (water-cooled, high-pressure, high-speed 
grinders) to make excellent dispersions. With 
practice and experience, you can nearly meet the 
basic requirements, though from a purely tech- 
nical view homemade paints will never equal 
those made on a three-roll mill. On the other 
hand, commercial paints are manufactured to 
a standard that is an average demanded by the 
customer—and up to 90 percent of the customers 
of a typical company are hobbyists, not profes- 
sional artists. 

There are several advantages to making your 
own paints. You have control over the ingredients. 
You can achieve greater clatity of hue, making 
paints far stronger than the average commercial 
type, with the fullest-strength masstones. You can 
also adjust the paints according to your personal 
needs. * Caution: There are some hazards associ- 


ated with making paints that every artist should 
be aware of, although the precautions are stan- 
dard and easily taken: 

© Pigments are fine powders that can easily 
be inhaled. Chronic ailments can result from 
inhaling dusts—even nontoxic dusts. Wear 
a dust mask when handling dry pigments, 
and do not handle them carelessly. 

e Avoid the use of toxic pigments altogether. 
Even artists experienced with the processes 
should avoid using toxic pigments unless 
the following clothing and protective devices 
are worn: a long-sleeved smock (used only 
in the studio), impermeable gloves, splash 
goggles, and a dust mask with an organic 
mist filter. These items need be worn only 
until the paint paste is made, when the haz- 
ards of dusts become negligible. 

© Some vehicles can be dangerous or contain 
dangerous components. Wear the appropriate 
protective devices specified for the particular 
material. 


It is prudent to exercise caution by knowing 
all the ingredients—and their potential hazards— 
for a particular paint, and by taking the most 
effective measures to protect yourself from 
harmful exposures. You should consult a Material 
Safety Data Sheet (MSDS) for each ingredient 
before using that ingredient. The MSDS can be 
obtained from the supplier or manufacturer of the 
ingredient. You should also consult a reference 
like The Artists Complete Health and Safety Guide 
by Monona Rossol (see Bibliography). If you 
cannot get an MSDS or find out pertinent health 
information about the ingredients you are about 
to use, do not proceed. Do not take shortcuts 
with your health. 


BASIC PAINT-MAKING SETUP 
The following are the basic tools and materials 
used in the studio manufacture of artists’ paints 
(see Figure 8.1): 

e Large, sturdy table with a wooden top into 

which nails can be driven. 

e Slab, made of 6 mm ('/s inch) thick tempered 


glass or marble, of sufficiently large size to 
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be practical—perhaps 46 x 62 cm (18 x 24 


inches) or larger. 


© Piece of corrugated cardboard, to be used 


as a cushion beneath the slab. Cut it to the 
same size as the slab. It can be painted white, 
covered with white paper, or painted a neu- 
tral gray, so that you can better see the color 
of the paint. 


e Four wooden cleats with double-headed nails, 


which are attached to the tabletop around 
the perimeter of the slab to hold it in place. 
Short stretcher bars will serve this purpose. 


© Medium-grit (#120) Carborundum, for 
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giving a frosted surface to the slab. Carbo- 
rundum is the brand name for an abrasive 
wet-grinding powder. 

Small palette knife. 

Flexible steel spatula, 16 to 20 cm 

(6 to 8 inches) long. 

Flexible steel wall scraper, 8 to 10 cm (3 to 4 
inches) wide, which is used to handle large 
volumes of paint. It must be flexible; do not 
buy a cheap one that bends only where it 
attaches to the handle (see Figure 1.7). 

Glass muller with a flat face at least 9 cm 
(3'/2 inches) across. This is the tool used 

to grind the paint. When buying one of these 
solid glass implements, be sure there are no 
ait bubbles near the grinding surface; the 
glass face will eventually wear down and the 
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Figure 8.1. Paint-grinding setup. Glass slab cushioned by 
corrugated cardboard, held in place by wooden cleats 
attached to tabletop with double-headed nails. On the 
slab, clockwise from top: glass muller, empty paint 
tubes, flexible steel spatula, small palette knife, flexible 
steel wall scraper, small covered jar for holding ground 
paint (alternative to tubes). 


pits caused by the bubbles will spoil the 

grinding surface. 

e Empty; collapsible tubes for paint, either 
“studio” size, about 3 x 10 cm (1 x 4 inches), 
or “pound” size, about 4 x 15 cm (1'/2 x 
6 inches) for storing the finished paint. 
Aluminum tubes are brittle but satisfactory; 
lead-tin alloy tubes should be coated with 
a plastic or wax film on the inside for use 
with sulfide pigments. Any tube used for 
water-based paints should be coated on the 
inside to prevent corrosion. (See List of 
Suppliers.) Small-capacity (56-112 g, 24 
ounce) white or amber glass ointment jars 
with plastic caps can also be used. Plastic 
jars will stain and are difficult to keep clean, 
but are satisfactory. Metals caps will rust. 
¢ Fabric-stretching pliers with wide jaws, 

for closing the filled tubes. 

* Vehicle in which to grind the pigments, 
composed of a binder, a stabilizer, and 
other assorted ingredients depending 
on the type of paint. 


FROSTING THE SLAB 
AND MULLER 
The first step in making paint is to prepare the 
slab and muller that will be used. Both must have 
a frosty, toothy surface so they can properly grind 
pigments in a vehicle. Carborundum abrasive 
powder is used in this procedure. (See Box 8.1.) 


PREDISPERSING PIGMENTS 
Commercial manufacturers usually predisperse pig- 
ments in a liquid medium before grinding them 
into the paint vehicle. (See Box 8.2.) This is less 
important if a slow-drying vehicle like oil is used— 
it is sometimes unnecessary to predisperse oil 
paints—but crucial if a fast-drying vehicle is to be 
employed, because the paint could dry out on the 
mill before it is finished. Artists who make their 
own paints do not generally predisperse pigments 
in a liquid other than the vehicle, since the quanti- 
ties that are involved are not large and speed is not 
so critical. But occasionally certain pigments will be 
difficult to grind in the chosen vehicle without pre- 
dispersion. Some techniques require that the pig- 
ments be predispersed. 

The dispersion liquid is not always the 
same as the vehicle; it is more often the thinner 
for the finished paint, and is usually volatile, 
so that when it evaporates it leaves no residue 
in the paint. Any pigments that will be ground 
in a water-based vehicle can be predispersed in 
water (to avoid organic contamination, use dis- 
tilled water); paints that are thinned with mineral 
spirits can have the pigments dispersed in mineral 
spirits. These two liquids cover all the paints that 
will be described here. 

There are two possible problems to consider 
when predispersing pigments for grinding in oil. 
First, if too much thinner (mineral spirits) is used, 
it is possible that the resulting paint will not be 
like normal oil paint—its dry appearance may not 
resemble its wet appearance. Second, when the 
solvent evaporates from the film of dried oil 
paint, it may cause the film to shrink and crack. 
For these two reasons, it is probably better to pre- 
disperse pigments for oil paint in linseed oil. 

If the jars used to store the predispersed paint 
are absolutely clean, the paste should last indefi- 
nitely. It should not be allowed to dry out; check 


BOX 8.1. HOW TO PREPARE 
THE SLAB AND MULLER 


MATERIALS 

= Table. 

w Slab. 

= Corrugated cardboard. 

= Wooden cleats with nails. 

= #120 Carborundum abrasive. 

= Wall scraper. 

= Small palette knife. 

# Muller. 

= Soap and water. 

(For more detailed descriptions of these 
materials, see list under “Basic Paint-Making 
Setup.”) 


METHOD 

1. Place the slab, with the corrugated card- 
board beneath it, on the sturdy table. Cleat 
it in place by nailing the wooden strips to 
the table around the outside of the slab. 

2. Put a few tablespoonfuls of Carborundum 
abrasive powder on the slab and, using a 
palette knife, mix it with water to form 
a loose slurry. 

3. Grind the slab with the muller in a methodical 
manner, using a loose-wristed, circular motion. 
Hold the muller with one hand low on the 
handle, resting more on the shoulder of the 
muller, and use the other hand to steady the 
tool. Do not exert undue downward pressure 
or allow the muller to skip up onto its edges. 
Grind the Carborundum paste patiently for 
about 10 to 15 minutes, or until the 
slab is completely and evenly etched. 

. Scrape off the slurry with the wall scraper 
and discard it. Rinse the slab and muller thor- 


oughly in water, and then wash them with 


soap. Rinse them again and let dry. 

The slab and the muller will now have 
the same type of graining and texture on 
their respective surfaces. They are ready 
to grind paint. 
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BOX 8.2. HOW TO PREDISPERSE 
PIGMENTS 


MATERIALS 

 Artist-grade dry pigments. * Caution: 
Always avoid inhaling the pigment dust, 
even if the pigment itself is not harmful. 
Wear a dust mask. 

= Thinner—either distilled water (to avoid con- 
tamination of the pigment) or mineral spirits. 

® Grinding setup used for frosting the slab, 
including muller, spatulas, and palette knives. 
(For more detailed descriptions of these, see 
the list on page 201-202) 

= Ointment jars with plastic caps. The jars should 


be glass; the size depends on the volume of 


paste you are going to make. Other kinds of 


jars can be used, but they must be scrupulously 


clean. If there is any organic residue in the jar, 
as there might be if baby food jars are used, 
mold can form on the paste, spoiling it and 
making it unusable. As a precaution, boil the 
caps and jars together in water for at least half 
an hour. 

= Polyethylene plastic (cut from a plastic trash 
can liner). 

METHODS 

|. On the slab, mix the pigment and thinner 
together to a very stiff paste. Rub the pigment 
with the spatula to be sure each particle is 


wet by the thinner. Use as little thinner as pos- 


sible. 

. Grind the mixture with the muller until it 
forms a very smooth but still stiff paste. If the 
grinding makes the paste more liquid than 
stiff, spread it out in a layer to allow some of 


the thinner to evaporate, or add more pigment 


and grind again. 

. When the paste has reached a properly stiff 
consistency, pack it into a jar. Pick up the jar 
and lightly but firmly tap it on the table to 


force the paste down into the jar and drive out 
any air bubbles, which could cause the interior 


of the paste to dry out. Pack the jar full to the 
top, and press a piece of polyethylene plastic 
over the surface of the paste. Cover tightly. 
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it from time to time and moisten it with a little 
thinner if necessary. If the paste should dry out, 
remove it from the jar and grind it again. If the 
paste develops a mold or a strong musty odor, 
discard it. * Caution: In this and all subsequent 
paint-making operations, be sure to observe pre- 
cautions regarding your personal health and 
safety. Never underestimate potential hazards. 
Wear a dust mask when handling dry pigments, 
and protect your skin with a barrier cream and 
impermeable gloves. Know your materials! 


PRESERVATIVES IN PAINTS 
Commercial water-thinned and egg-oil tempera 
paints usually contain preservatives to inhibit the 
growth of molds during storage. The amounts 
are too small (as little as 1 percent by volume) 
to make their addition to batches of homemade 
paints practical or advisable. Instead, make small 
amounts of fresh paint and use it promptly. 


Ojl Paints 


Oils are a popular and long-lived 
medium precisely because they are 
so adaptable. The “rules” in this 
chapter governing the use and appli- 
cation of oil paints can be stretched 
and bent. If you exercise common 
sense, oils will allow for a broad 
and diverse amount of manipulation 
and unhampered expressive free- 
dom. (For a discussion of painting 
tools and equipment, refer back 
to chapter 1.) 

First I’ll explain how to make 
your own oil paints, and then | will 


briefly discuss oil painting methods. 


BASIC INGREDIENTS 
The importance of making a good decision about 
what to include in an oil grinding vehicle cannot 
be overstated. Although oil paints are among the 
easiest to make, a lot can go wrong with the fin- 
ished product—and the defects will not show 
up until it is too late to do anything about them. 
There is latitude in the choice of ingredients, but 
every one of them will have an effect on the fin- 
ished product. 


The best advice: Use the simplest formula at 
first, and make written observations about the 
process and the character and performance of the 
paints that result. After some experience, you will 
have a basis for judging how the vehicle can be 
modified to fit your personal needs. At this point 
you may wish to experiment, while once again 
taking notes. If you devise a personal paint for- 
mula, it is well worth the effort to take good 
notes about how you developed it so that the 
paint can be reproduced. It does no good to have 
worked out a terrific new paint, only to realize 
that the formula was arrived at haphazardly and 
the paint cannot be duplicated. Be aware that a 
complicated formula is not necessarily the best 
one, and again, that every ingredient will have 
an effect on the durability of the paint. 


Binders 

The most common binder for artists’ oil paints 
is linseed oil. The cold-pressed variety is favored 
for its low viscosity and good wetting ability. It is 
expensive to produce and therefore expensive to 
buy; it is relatively rare to find it in commercial 
use. Alkali-refined linseed oil is the common oil 
used by large- and small-scale paint manufacturers. 
It is less expensive than the cold-pressed variety 
and is more widely available. 

Other oils that have a place in a vehicle, as 
a percentage of the total liquid, are those that are 
either less yellow or slower to dry than linseed oil. 
They are used as modifiers for the oil vehicle, 
and include safflower, poppyseed, and recently 
some modified versions of natural soybean oil. 
To simplify matters, limit the use of these other 
oils to special applications; they should not con- 
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stitute more than 5 to 10 percent of the total 
liquid vehicle, by volume. 


Driers 
Driers are sometimes added to the vehicle in an 
oil paint to produce a range of hues that have sim- 
ilar drying rates. The addition of such potentially 
damaging ingredients can be controlled better on 
an industrial scale than on a small scale, so it is best 
to leave them out. 

Damar varnish has been suggested as an 
addition to an oil vehicle because it will impart 
its own rapid drying characteristics to the oil film. 
Its reversibility is a significant problem, however, 
since it can make oil films less resistant to simple 
solvents and overpainting. Leave varnishes and 
similar resins out of homemade oil paints. One 
suggested substitute for a drier is a faster-drying 
linseed oil like stand oil or sun-thickened oil as 
a 5 or 10 percent addition to the vehicle. 


Stabilizers 

Stabilizers are the most appropriate additives to 
a homemade grinding vehicle. Properly used, they 
can give the degree of short or “buttery” consistency 
across a range of hues that most modern painters 
expect of oil paints. Until the advent of commer- 
cially made oil paints, stabilizers were not used 
much; most early oil paints were relatively “long.” 

Stabilizers also help to make difficult, 
“stringy” pigments grind into the oil a bit more 
easily, and help them to remain dispersed in the 
vehicle. Commercial producers use various inert 
pigments, such as aluminum stearate, alumina 
hydrate, and barium sulfate, as stabilizers. The 
small producer is more likely to use beeswax as 
a 1'/2 to 3 percent concentration in the vehicle. 


Pigments 
Any pigment listed in Table 7.1 as suitable for oil 
paints can be used for the studio manufacture of 
oils. Some are so expensive, however, that if the 
cost of labor is taken into account their use in 
homemade paints would be much more expensive 
than purchasing the paint ready-made. Prices for 
dry artists’ pigments fluctuate, so current price lists 
should be consulted in determining whether to 
use a pigment on this basis. 
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The degree of difficulty in grinding a partic- 
ular pigment should also be taken into account, 
since the extra time spent on this process raises 
the labor cost of making such a pigment into a 
paint. Generally speaking, the synthetic organic 
pigments are more difficult to grind into satisfac- 
tory oil paints because of their resistance to wet- 
ting. Naturally, there are exceptions—and there 
are also inorganic mineral pigments that are diffi- 
cult to disperse. Predispersing these pigments in 
mineral spirits can make them easier to grind. 

Toxicity is also a factor in choosing a pig- 
ment. It is safer and smarter to eliminate those 
of a proven hazard, such as the lead-containing 
pigments, unless you are prepared to wear the 
necessary protective equipment. * Caution: 
Handle all pigments in the dry state with care. 
Do not splash them around, keep containers 
covered, and take all necessary precautions 
to guard against accidental misuse. Wear at least 
a dust mask if you are using more than a cup 


of dry pigment. 


PREPARING THE OIL VEHICLE 
Assuming that you will choose the simplest vehicle 
for grinding, use a linseed oil and beeswax combi- 
nation without any other additions (see Box 9.1). 
The percentage of wax can be altered to suit a par- 
ticular pigment when making this grinding oil. 
Some pigments can be ground into the oil without 
the stabilizer; others will require a bit more than 
the 2 percent addition. The 240 ml (8 fluid 
ounces) of wax-oil mixture can be stored separately 
from the balance of the oil, with the correct per- 
centage of wax added only when necessary. This 
procedure is somewhat more difficult, since the cal- 
culations can be laborious; adding too much wax 
to the binder will produce a paint that does not 
dry to a hard film. 


MAKING OIL PAINTS 
The key to successfully making your own oil 
paint—and, indeed, most other paints—is to apply 
a systematic method patiently. Any method of 
grinding is acceptable, as long as it accomplishes 
the objective of a well-dispersed and consistent 
paint; if the method is also efficient and safe, so 
much the better. 


BOX 9.1. HOW TO PREPARE A SIMPLE OIL VEHICLE 


MATERIALS 
= Cold-pressed or alkali-refined linseed oil. 
= Bleached white beeswax. 
= Double boiier with water in bottom container. 
= Hot plate. 


# Colored glass container with tight-fitting stopper. 
It should hold slightly more than a quart of liquid. 


METHOD 
1. Measure 240 ml (8 fluid ounces) oil into the top 
of a double boiler and heat very gently ona 
hot plate. 

. Into the heating oi! break 28 g (1 ounce) of bleached 
white beeswax. Heat just until the wax melts com- 
pletely, stirring to homogenize. Do not overheat, 
since this will cause the mixture to darken. Remove 


from the heat and allow it to cool. 


Figure 9.1. Top to bottom: even pigment dispersion; 
flocculation; agglomeration. 


3. To the cooled oil slowly add, while stirring, 
720 ml (24 fluid ounces) more oil, to bring the total 
volume up to 980 ml (1 quart). The wax addition 
totals about 2 percent. Allow the mixture to 
homogenize for a day, and store it in a well-stop- 
pered colored glass container. It is enough to make 
about 25 standard studio-size tubes of oil paint. 
If the least amount of oil is used to make the paint, 
it is possible to get more tubes out of this volume 
of oil. 

If air is kept out of the storage bottle, this 
grinding oil should keep for a few weeks; if you 
notice a skin forming on the surface of the oil, it 
has begun to dry and must be discarded. One way 
to keep air out of the mixture: Transfer the oil to 


smaller containers as you use it up. 


Some paints should be placed in storage jars 
after grinding and before tubing to let them rest 
and settle. This is a step commercial manufac- 
turers include in their operation. Typically, inor- 
ganic pigments can separate from the oil, in 
which case they are simply reground with more 
dry pigment. No further addition of oil is neces- 
sary or advised. Some pigments should be allowed 
to rest for at least a month, some for as long as 
three months, before regrinding. Be sure no air is 
present in the storage container. 

Paints that are allowed to sit before they are 
tubed can be tested for defects. A well-made oil 
paint should not have agglomerations of undis- 
persed pigment particles. A film of the finished 
paint should not show flocculation, a condition 
where the pigment particles clump together and 
rise to the surface of the film and can be rubbed 
off easily with a light swipe of a dry rag. (See 
Figure 9.1.) Paints that flocculate usually do so 
because of a fault in formulation or from insuffi- 
cient grinding, though the blame can also be laid 
to certain pigments, such as the phthalocyanines, 
which have a tendency to flocculate even when 


well dispersed. 
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A collapsible tube is best for the permanent 
storage of oil paint, but pharmaceutical ointment 
jars can also be used. Again, remember that when- 
ever air comes into contact with the exposed 
paint, the drying process will begin. If jars are 
used, a polyethylene plastic wrap, or even waxed 
paper, should be pressed over the surface of the 
paint to exclude air. 

The choice of whether to modify the char- 
acter or behavior of the oil vehicle should be 
made after you have gained experience with the 
simple, general recipe given in Box 9.2. 


LAYERS OF AN OIL PAINTING 
The process of oil painting is actually the applica- 
tion of a succession of layers. With the exception 
of some mixed-media techniques, this process 
is the most complicated of all painting construc- 
tions. From first to last, the layers are the support, 
the size, the ground, the drawing (an optional 
step), and the paint (and a painting medium, if 
one is used). Earlier chapters of this book provide 
more detailed discussions of all the supporting 
layers. The way in which the layers are applied, 

and their composition, can affect the durability 
of the picture. 


The Support 
The support for an oil painting should be durable 
and stable. If it is attached to an auxiliary support, 
fabric should be stretched well in the recom- 
mended manner. Paper supports should be heavy 
enough to carry their own weight plus the weight 
of the paint, or else should be mounted on a rigid 
auxiliary support. Lightweight papers should be 
matted when the picture is finished (see chapter 
16). Panels should be rigid and correctly braced. 
In my opinion, the most stable support for oil 
paintings is a rigid one, or a fabric support 
stretched over and glued to a rigid substrate. 


The Size 
Oil binders dry by oxidation and are destructive 
to susceptible supports. Therefore, the size should 
be nondestructive and protect the support from the 
binder. It must not be a shiny coating, but a sealer. 
It should be correctly formulated and applied. 
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BOX 9.2. HOW TO MAKE OIL PAINTS 


MATERIALS 

» Solvent-proof barrier hand cream. 

= Glass slab over corrugated cardboard cushion, 
held in place by wooden cleats. 

= Muller. 

m Artist-quality dry pigment. #* Caution: 
Chronic ailments can result from inhaling 
dusts—even nontoxic dusts. Wear a dust 
mask when handling dry pigments, and do 
not handle them carelessly. 

8 Grinding oil vehicle prepared as described 
in Box 9.1. 

= Flexible steel wall scraper. 

# Flexible steel spatula. 

= Empty, collapsible tubes for paint. 

= Piece of white paper. 

= Bristle brush. 

= Fabric-stretching pliers with wide jaws. 

a Palette knife. 

m Rags. 

® Odorless mineral spirits. 

= Cleansing materials. 

(For more detailed descriptions of some of 


these materials, see pages 201-202.) 


METHOD 

1. Apply a solvent-proof barrier cream to your 
hands and forearms (see List of Suppliers). This 
will prevent the absorption of mineral spirits 
into your skin; most of these creams will act as 
a barrier against mild organic solvents for 
about two hours of working time, but can be 
washed off with soap and water. If your skin 
is sensitive, wear nitrile rubber gloves. 

2. Set up the slab as for making the pigment 
pastes: on the cardboard cushion, held in 
place with the wooden cleats. 

3. Put a volume of artist-quality dry pigment in 
the center of the slab. The amount will depend 
on the size of the slab and how much paint 
you want to make. 

4. Add a small amount of grinding oil vehicle to 
the pigment and mix the two together with 
the spatula. Add a bit more oil and mix again. 


wi 


Figure 9.2. Grinding (dispersion) pattern for making 
oil paint. 


The pigment will slowly absorb the oil and begin to 
form a stiff paste, but do not let the crumbly nature 
of the mixture deceive you into adding excess oil. 
Remember that linseed oil is not the perfect binder; 
it yellows and/or darkens and grows brittle with age. 
Use the least amount of oil to get the job done. 
While adding the oil, bit by bit, rub the paste with 
the spatula to ensure complete wetting of the pig- 
ment particles. A very stiff paste, the consistency 

of cold peanut butter, should result. Remove the 
paste to one corner of the slab. 


. Scrape a small amount of the paste, no more than 


a tablespoonful, into the center of the slab. 

Grind out the paste with the muller, using the same 
circular, loose-wristed motion as when you prepared 
the slab with the Carborundum abrasive powder. 
Downward pressure on the muller is not necessary; 
its own weight should provide the proper grinding 
action. Working methodically, continue grinding the 
paste until it forms a thin film over the entire surface 
of the slab (Figure 9.2). Frequently scrape the sides 

of the muller where the paste rides up and accumu- 
lates, and grind this along with the rest. The grinding 
process is intended to disperse the pigment evenly 

in the vehicle to ensure that there is no air between 
the pigment particles. It is not a crushing operation— 
be patient. Repeat this step until the paste is smooth 
and no grittiness is apparent. 


. Try a drawdown with the flexible steel wall scraper 


to test the paint visually. Put a teaspoonful of paint on 
a piece of white paper. Hold the scraper at a 45° angle 


to the paper and draw it across a volume of 

the paint so that a thin film is left. The film should 
appear smooth and without clumps of pigment 
particles (agglomeration) or other irregularities. 

8. Check the consistency of the paint by gathering it 
all together in the center of the slab and 
observing its reaction to manipulation. It should 
retain brush marks if brushed out with a bristle 
brush, and it should hold its form if built to a 
thickness with the spatula. In other words, it 
should resemble commercially made artists’ oil 
paints. If the paint is too liquid, it can be reground 
with more pigment; return it to the paste pile and 
add a bit more pigment to the whole mass. If all 
is well, the material is oil paint. Scrape it all 
together and remove it to the corner of the slab 
opposite the pigment paste. 


. Continue in this fashion, grinding small amounts 


oO 


at one time, until all the paste has been made 
into paint. Remove the paint to the center of the 
slab and mix it all together with the spatula to 
make the general consistency uniform. You may 
also quickly regrind the whole batch. The paint 
is now ready to tube. 

10. Hoid the tube with the cap end down. 
Loosen the cap to allow air to escape as 
the paint is added. 

11. Use the palette knife to feed the paint into the 


Figure 9.3. How to hold a tube for packing paint; 
note the little finger cushioning the cap to prevent 


the tube’s collapse. 
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BOX 9.2. HOW TO MAKE OIL PAINTS, CONT’D. 


open end of the tube. Hold the tube lightly in one 
hand, with your little finger cushioning the cap, 


and gently but firmly tap your fist on the tabletop 


(see Figure 9.3), This forces the paint to settle into 
the tube, expels air from the cap end, and makes 
any small air bubbles trapped in the paint rise 
out. Do not squeeze the tube or bang the cap 
directly on the table; the result will be a burst 

or deformed tube. 

. Add more paint, tapping frequently to remove 
trapped air, until the tube is well packed and 
nearly full. 

. Place the tube flat on the slab and close 
the end by gently pressing on it with the scraper. 


Expel a bit of paint and the remaining air by pulling 


the tube out from under the scraper. Be careful not 
to cut the tube by pressing too hard. 


The Ground 
Grounds generally must be white and provide 
tooth, absorbency, or roughness, or some agreeable 
combination of the three so that the oil paint can 
adhere. An oil ground must be separated from the 
support by a size. 

The so-called acrylic dispersion gessoes are a 
size-and-ground combination but still need a size 
to separate them from the support. Use an acrylic 
dispersion isolating size such as Golden Artist 
Colors’ GAC 100 to prevent the water content 
of a dispersion ground from dissolving organic 
material in the support and affecting the color 
of the ground. 

The size and the ground together are some- 
times referred to as the primer, or priming; 
preparing the support with a size and a ground 
is sometimes called “priming the support.” 

The ground may have a middle-value oil 
wash applied over it, but the ground itself should 
not be tinted. 
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14. Fold the end of the tube two or three times, using 


the palette knife to get a straight fold. Crimp the 
folded end with the stretching pliers. 


. Close the cap tightly and clean the outside of the 


tube with a rag. Label the tube with the hue, pig- 
ment, vehicle composition, and date. 


. Clean the slab, muller, and tools first with dry rags; 


then clean everything again, using a minimum of 
odorless mineral spirits as a solvent. Wash every- 
thing with soap and water—scouring pads or 
scouring powder containing bleach is excellent—to 
clean all traces of color from the equipment. Rinse 
thoroughly and dry well. Once dry, the tools can be 


used for the next color. 


. Wash your hands thoroughly, using plenty 


of soap and a scrub brush. 


The Drawing 
After the support has been prepared, you can do 
a drawing to find the placement of the shapes and 
forms in the painting. This step is not always nec- 
essary, and depends largely on your style, intention, 
or approach. 

Drawings are usually executed in soft pencil, 
vine charcoal, or—if the support is a gessoed 
panel—in black ink, watercolor, or egg tempera. 
They are then corrected or emphasized in oil 
paint diluted with mineral spirits. After you have 
done the drawing with the dilute paint, remove 
excess dust from charcoal or chalk drawings from 
the surface by flicking with a rag; excess charcoal 
dust in particular can muddy color mixtures in 
subsequent overpainting. 


PAINTING TECHNIQUES 
The paint itself can be applied in one layer or in 
several layers. The two techniques create quite dif- 
ferent effects. 


Figure 9.4. The complex layers of an oil painting. 
Bottom to top: auxiliary support; stretched fabric; 
size (if necessary); primer/ground; drawing (optional); 


Direct Painting 

A painting can be completed in one layer of paint, 
in one sitting, using a style called alla prima (Italian 
for “at the first”). In this approach, also called 
“direct painting,” the broadest shapes and hues are 
put on in a loose, very general way with dilute 
paint. Application is with a large brush, rag, or any 
other tool. Definition is kept to a minimum, with 
a sense of the entire composition becoming the 
main objective. The painting is finished with daubs 
of paint you intend to leave as final statements— 
without further manipulation. This approach is 
obviously subject to variation, and circumstances 
will more often than not prevent you from fin- 
ishing a work in a completely pure direct manner. 

Direct painting is difficult because it forces 
you to make quick and definite decisions about 
the progress of the work while being open to 
change. All the issues of painting—color, shape, 
mass, placement, composition, and so on—must 
be handled simultaneously. Attempting to resolve 
details before knowing the compositional frame- 
work of the picture, or having too fixed an idea 
about what the painting should look like, can 
lead to a disappointing result. 


Indirect Painting 
Indirect painting is usually thought of as the tradi- 
tional technique, since its slow and deliberate 
method has a long history. Indirect painting was 
probably a necessity in the early days of pure oil 
painting, because slow-drying oils and the damp, 
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paint layers; glazes (if used); varnish; wax (optional); 
surface dirt. 


cool climate of northern Europe did not combine 
to provide a quick-drying and easy painting system. 

In this method, considerably more complex 
in intention and effect than the direct approach, 
layers of opaque and transparent paint are applied 
in succession: Color effects are made by glazes 
(transparent layers of darker colors applied over 
lighter colors) and scumbles (transparent layers 
of lighter colors applied over darker colors). 

The colors in the upper layers alter the 
appearance of those in the lower layers. Color 
resulting from this type of application has a 
greater luminosity than can be achieved in 
purely opaque direct painting, because light is 
not only reflected from the surface of the paint 
films but also travels through them and is 
refracted, while being reflected from the lower 
films. Thus, a strong orange hue can be softened 
and made to appear cooler by glazing over it 
with a transparent blue; a cool, dark blue can 
be made warmer and lighter by scumbling over 
it with a light orange hue. 

The usual procedure is to begin by making 
a loose drawing on the ground. Then, using one 
or two colors plus a fast-drying white with a low 
oil content, lay out the composition in thin, fluid 
paint. The thinner can be odorless mineral spirits, 
but do not use so much thinner that the paint 
becomes like a watercolor glaze; this could cause 
later adhesion problems. Make the paint about 
the consistency of cream. 

Establish the value range, but keep it lighter 
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than you intend it for the final picture. If you use 
a drawing, make it as sharp and precise as pos- 
sible. Sharpness of delineation and lightness of 
tone are necessary in the monochrome phase 
because glazing and scumbling will lower overall 
value and chroma and will obscure details some- 
what. When you have finished this underpainting, 
or grisaille (gray painting), allow it to dry for two 
or three days. After that you can apply local and 
tonal color by glazing and scumbling, using what- 
ever means suit you. 

Any combination of technical procedures 
and applications can be used to strengthen, 
clarify, or refine the underpainting. Most artists 
do not make big changes at this stage, but it is 
possible to do so if opaque painting is employed. 
You can make final applications of opaque paint 
in the direct manner, Wet-into-wet painting is 
also possible (opaque or transparent paint applied 
to still-wet glazes and scumbles), as are many 
other manipulative effects that serve the purpose 
of the work. The visual idea of the painting may 
take precedence over the technical procedures, 
which are merely the means to express the idea. 
Nevertheless, pay attention to what youre doing! 


Fat over Lean 
Whatever technique you use when painting in oil, 
the traditional rule of “fat over lean” should be 
observed. “Fat,” or paint with a higher oil content, 
must always be applied over “lean,” or less oily 
paint. This is because thin oil paint applied over 
a glossy, oily underpainting may not adhere to the 
underpainting; the overpainting will also dry more 
quickly and is then liable to crack. The oily under- 
painting will develop a skin as the paint dries from 
the top down (unlike paints that dry by evapora- 
tion of a solvent or thinner), so that it appears to 
be dry. But underneath the skin the wet paint is 
still expanding and contracting. In conjunction 
with the rule of fat over lean, use pigments that are 
low oil absorbers in the underpainting (see Table 
7.1). Pigments that absorb a great deal of oil 
should be used only in the final layers of a complex 
indirect painting. 
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Impasto 
Impasto, or thick, rough strokes of paint, must be 
applied with care when painting with oils. Impasto 
is most safely used when scattered throughout the 
painting in combination with thinner passages, 
rather than as a continuous layer. A thick layer 
of impasto may crack, sometimes through to the 
ground; this cracking can even lead to the detach- 
ment of portions of the paint from the picture. 


The Use of Painting Mediums 
A painting medium is used with paint to extend 
the color without diluting its chroma (up to a 
point of diminishing returns), change the brushing 
or application characteristics of the tube paint, or 
make the paint into a transparent glaze or scumble 
without giving up its vehicle content. Numerous 
proprietary materials are made by every commercial 
paint manufacturer to satisfy the demands of the 
largely amateur marketplace. Remember, only 
10 percent of the artists who buy art materials are 
professionals like you. 

You will find that there is little need for most 
of these concoctions, and those few that are 
absolutely necessary are easily homemade. With 
some of the other heavy-bodied paints—the two 
kinds of acrylics and the alkyds—the addition of 
various materials to the paint film will not much 
affect the performance of the paint. But in oil 
paints, as versatile and flexible as they are, these 
additions can be disastrous if not carefully con- 
trolled. I advise you to limit the use of mediums 
in oil painting. 

Glazing mediums are necessary for those 
who wish to paint indirectly, and recipes for them 
can be found in every book on the techniques 
of oil painting. Your requirements should dictate 
the ingredients. Recipes generally contain advice 
to use at least three materials: an oil, a thinner, 
and a varnish. Damar varnish is usually the rec- 
ommended varnish, gum turpentine the thinner, 
and a partially polymerized linseed oil (stand oil 
or sun-thickened oil), the oil. 

Since the technique of glazing is simple but 
the physical makeup of an oil painting is com- 
plex, the addition of a complicated glaze medium 


to the structure of the work can be damaging. 
Damar and other varnishes are particularly sus- 
ceptible to being redissolved by applications 

of fresh paint containing the varnish’s solvent, 
and to being unintentionally removed during 
future cleaning or restoration. It is far better 

to use a simple glaze medium that does not con- 
tain a varnish, with perhaps 1 part mineral spirits 
and 2 parts linseed stand oil or sun-thickened 
linseed oil. 

A glaze medium is mixed to a soupy consis- 
tency with the tube paint, so that the applied film 
is thin and transparent. It can be applied with a 
soft brush, a rag, or other tool to the painting on 
an easel—or, to avoid drips, to the painting laid 
horizontally on a table. Some practice, experience, 
patience, and a fairly good idea of the intended 
result are necessary to master the technique. 

Glaze mediums do not dry quickly, and 
additions of driers are sometimes recommended. 
However, driers in oil paint can cause structural 
damage and should therefore be avoided. When 
painting with oils, accept slow drying as an 
attribute of the paint you have chosen. Con- 
venience and speed are not the point, and can 
be found in other techniques anyway. 

Alkyd painting mediums, now made in a 
variety of viscosities by most manufacturers of 
oil paints, offer a possible solution to the prob- 
lems of adding mediums to oil paints. Although 
they apparently yellow with age—though not to 
the extent that linseed oils do—so far they do 
not present many of the structural disadvantages 
of oils. It should be possible to find an alkyd 
medium with a viscosity that suits you. 

In any event, it is best to use as little medium 
as possible. The idea is to avoid yellowing or dark- 
ening, both of which can be traced to excessive 
use of an oil-based medium. With glazing, for 
instance, it is possible to use no medium if you 
have a completely dry underpainting. Most tubed 
oil paints contain the proper ratio of oil to pig- 
ment, so mechanically spreading the paint into 
a thin film, using a rag or a stiff-bristled brush, 
can work just as well. 


Saving Oil Paint 

Oil paint placed on a palette will develop a dry 
outer skin as it begins the drying process. Skinned- 
over oil paint that has begun to dry will lose its 
adhesive and binding properties, and breaking the 
skin and thinning the paint with a medium or 
diluent will not restore these properties. The paint 
should be scraped off the palette and discarded. 

There are some tricks for saving paint left 
over from a day’s work. Try transferring the blobs 
of paint to a strip of glass and immersing it in 
water, or pressing plastic wrap closely over each 
bit of paint to exclude air. You can also cover your 
palette with plastic wrap and put it in a freezer. 

These tricks may be more trouble than they 
are worth—especially since you will soon learn 
to judge the amount of paint you need for an 
average painting session. Anyway, many artists 
are as likely to scrape an entire day’s worth of 
painting onto the floor as they are to consider the 
picture satisfactory; so what's the point of quib- 
bling over a flew small blobs here and there? 


Painting over Old Oil Paintings 

The practice of painting a new picture over an old 
one can work, and is economical with some kinds 
of painting, but it is not advisable with oil paints. 

Even with laborious scraping and sanding to 
remove thick strokes of paint, the old image will 
eventually appear beneath the new. Oil paint 
films gradually become more transparent as they 
age; they saponify, especially if painted with lead- 
containing pigments. Saponification, or turning 
to soap, produces an effect known as pentimento 
(in Italian, literally “repentance” or “correction’), 
and can be seen in thinly painted early works 
where the artist evidently had a change of mind 
about the placement of a form or made correc- 
tions in drawing. Many fifteenth- and sixteenth- 
century Dutch and Flemish paintings show 
evidence of pentimenti. Also, an old oil painting 
that is very dry may not provide enough tooth 
or absorbency to allow fresh oil paint to adhere 


properly. 
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COMMERCIAL OIL PAINTS 
Professional-grade oil paints, the choicest of each 
manufacturer’s line, are made for professional 
artists. They usually contain the finest ingredients 
and are well labeled for all contents. The best oil 
paints can usually be intermixed—one brand 
mixed with another—without problems. 

There is, in fact, little difference among the 
best products of the top manufacturers, since oil 
paints are relatively inexpensive to make. All these 
manufacturers use the most excellent materials 
they can get for their top-of-the-line paints 
because good and continuing reputations are 
founded on this quality. What causes one artist to 
prefer one brand instead of another is usually an 
intangible characteristic, based on a preference for 
a certain texture, color range, or other subjective 
trait. These high-quality materials are sometimes 
expensive. 

Student-grade paints (also known as 
“economy paints” or “sketching paints” or by 
some other euphemism) differ in only two 
respects. First, the pigment content is less concen- 
trated than in the professional grades, or is 
extended more than is necessary for proper color 
development (thus cheapening the product while 
also making it less expensive). Second, substitute 
pigments or pigment mixtures are often used in 
place of the more expensive genuine pigments. 
In the first instance, you must use more paint in 
order to have the same tinting strength as, say, 
that of the professional version of the paint. In 
the second case, it is impossible to get the same 
purple by mixing a cadmium red medium with a 
substituted “cobalt blue hue,” a “variety of ultra- 
marine,” or a “mixture of phthalocyanine blue 
and ultramarine with white” as you would get 
using the genuine cobalt pigment. 

It is not worth the difficulty of attempting 
subtle color mixtures, or the extra paint needed 
when using an adulterated, excessively extended 
pigment, to purchase student-grade materials. 
Student-grade paints are made for the 90 percent 
of the art materials market that is composed of 
hobbyists and “Sunday painters,” not for profes- 
sionals or serious students who are engaged in a 
professional course of study. 


214 PAINT MAKING AND PAINTING METHODS 


Buy the professional grade of all paints, 
those that conform to ASTM D4302. High price 
is not a guarantee of first-rate quality in a partic- 
ular company’s line, but at least there is some 
assurance of getting good value for your money. 
Also be aware that ASTM D4302 covers alkyd 
paints and “resin-oil” paints—oil paints with 
approximately a 10 percent addition of a natural 
varnish resin, like damar. The sole manufacturer 
of these paints is Schmincke, a German company. 
Walnut-oil paints, such as those made in the 
U.S. by M. Graham and Company, also fall 


under this standard. 


Variations on Oil Paints 
Two new types of oil paints have been introduced 
in recent years. One is water-miscible oil paints, 
first put on the market in the U.S. by NorArt, a 
Norwegian company; the firm’s line in this cate- 
gory, named after the artist Edvard Munch 
(1863-1944), seems to be no longer available. 
Grumbacher’s MAX paints appeared soon after and 
today dominate this small market. The different 
versions of these paints are made by a variation on 
this theme: The linseed oil molecule is altered so 
that it becomes hydrophilic and will accept the 
addition of water. Thus, you can paint in oils using 
water as the thinner and avoid the use of other 
kinds of solvents; cleanup is with soap and water, 
too. Artists’ pigments are used in the paints, which 
are compatible with normal oil paints, and various 
mediums are supplied as well. Holbein, Winsor & 
Newton, Lascaux, and Maimeri have all introduced 
similar products. (See the List of Suppliers.) 

The second variety is a hybrid of oil and 
acrylic paints: Genesis paints, made by American 
Art Clay. The vehicle is a synthetic mineral oil 
combined with a heat-set acrylic resin; the paints 
will dry only if they are heated with a heat gun or 
in an oven. Therefore, it is theoretically possible 
to work indefinitely on paintings made with these 
paints, although my samples, sitting on a palette 
for four years, have begun to stiffen quite notice- 
ably. The paints contain artists’ pigments, and 
several mediums of varying viscosities are avail- 
able; they are not compatible with either normal 
oil paints or water-thinned paints. (See the List of 
Suppliers.) 


THE CARE OF OIL PAINTINGS 
A finished oil painting can receive a final coating 
of a varnish. In the conservation community there 
is some disagreement about the necessity for a var- 
nish, particularly when the conservator doesn't 
know the original intentions of the artist con- 
cerning the desired appearance of the picture; 
many now consider the decision of whether to var- 
nish an aesthetic choice, not a technical one. 

The biggest problem with oil paintings is 
that they can take a long time to dry. Usually a 
picture of “average” thickness will require from 
three months to a year of drying before it can 
be varnished. Very thin paint will take less time, 
and thicker paint will take longer. During this 


time the picture should be stored in a dust-free 
environment, since dirt deposited on the surface 
before it has received a protective coat cannot 
be removed without possible harm to the 
painting. Unvarnished oil paintings cannot be 
easily or completely cleaned. 

If the painting must leave the studio before 
it is varnished, put on a thin coat of a diluted 
retouch varnish as a temporary protection. Notify 
the client that the picture will be given its final 
varnish at a later date. Set the date, and be sure to 
follow through on that promise. This is the kind 
of good business practice that may encourage 
your client to develop a further relationship with 
you (and perhaps result in more sales). 
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Water-Thinned Paints 


Paints thinned with water have a 
long history. From the earliest times, 
artists decorated surfaces with pig- 
ments bound in adhesive gums from 
animal and vegetable sources. The 
expressive possibilities of water 
media cover the widest possible 
range, from the extremely controlled 
calligraphy of medieval manuscript 
illumination to the freer, more spon- 
taneous styles associated with 


modern and contemporary art. 


The most readily apparent characteristic 
of water-thinned paints is that they dry very 
quickly. This is the reason many artists like to 
use them as a sketching medium to work out 
ideas in advance, before proceeding to a more 
involved technique. Of course, watercolor paints 
need not be thought of as a medium to be used 
solely for quick studies. Many of the most impor- 
tant works by modern masters such as Paul Klee 
(1879-1940) were executed in watercolors. 

Water paints can also be thinned to a very 
dilute and fluid state, allowing them to be 
brushed out in a freely flowing style without suf- 
fering any appreciable loss in binding capacity. 
Very thin applications of water paints can be con- 
trolled for tight, descriptive work. In fact, the 
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binders for water paints are relatively weak, 
and the material should not be applied in thick, 
impasto layers. Impasto applications of water- 
colors will crack or separate from the support. 
Watercolor paintings are normally matted 
for storage, but can also be kept in a portfolio 
(stored flat) without matting if the pictures are 
interleaved with a neutral barrier paper. For exhi- 
bition, matting and framing behind glass or 
Plexiglas is necessary (see chapter 16). Gouache 
paintings require the same care in storage and 
exhibition. For size paintings, varnishing is 
optional if the work is exhibited behind glass. 
Casein paintings can be varnished, matted, 
and framed. 


TRANSPARENT WATERCOLOR 
This familiar and popular medium is sometimes 
called by the French term aquarelle, to distinguish 
it from opaque techniques. The most common 
name for transparent watercolor is simply water- 
color—not a wholly descriptive term, but a gener- 
ally accepted one. 


Binder and Pigments 
The primary binder for transparent watercolor is 
gum acacia, or gum arabic, a slightly acidic water- 
soluble gum exuded from the acacia tree. Com- 
mercial watercolor vehicles are often blends 
of several materials in addition to the binder gum. 
Starch binders (such as dextrin) are added, as well 
as preservatives (usually less than 1 percent by 
volume), thickeners, plasticizers, and wetting 
agents. The only appropriate additive for a home- 
made watercolor vehicle is a plasticizer. Glycerine, 
for instance, will increase the elasticity of the rather 


brittle binder and allow dried paints to redissolve 
more easily. Glycerine is easily obtained from a 
pharmacy. 

Most of the pigments used in oil painting 
can be used in transparent watercolor, except 
those that are susceptible to atmospheric impuri- 
ties. For example, lead white and Naples yellow 
should not be used in their dry state in any case 
because of their toxicity. Poorly processed grades 
of vermilion, which contains mercuric sulfide, 
can darken in watercolor. Naturally transparent 
pigments—the arylide yellows, the quinacridone 
reds and violets, manganese blue, viridian green— 
work particularly well in this medium. 


Preparing the Vehicle and the Paint 
When you are preparing the vehicle (see Box 10.1), 
make only enough for one working session, since 
the solution does not store well. However, because 
of the laborious, even tedious, grinding necessary 
for the production of a fine transparent watercolor, 
it may be simpler to purchase the paints. If you 
are up to the task, though, your patience may 
be rewarded. 


BOX 10.1. HOW TO MAKE 
WATERCOLOR VEHICLE 


MATERIALS 
= 2 parts by volume gum arabic. 
® 4 parts by volume boiling distilled water. 
#1 part (or Jess) by volume glycerine. 
# Small pot. 
= Fine-mesh cheesecloth. 
= Wooden spoon. 


= Very clean glass jar with cover. 


METHOD 

1. Put the gum arabic in the small pot and pour 
the hot distilled water over it. Stir to hasten 
the solution. 

2. Stir in the glycerine. 

3. Allow the solution to cool a short time, then 
strain it through the cheesecloth into the 
clean jar. 


When you are making the paint, small 
adjustments of the pigment-to-binder ratio are 
often necessary for different pigments. Experience 
is the best guide, but start with a 1 to 1 mixture, 
by volume, and work from there. (See Box 10.2.) 


Tools and Brushes 
Watercolor palettes, with small indentations 
for holding the paints and larger spaces for mixing, 
are found in art supply stores; a simple white china 
plate will also do. Palettes specifically designed for 
watercolors often come with sets of the paints, 
and are made of plastic or painted metal. Some 
palettes have folding covers to protect unused 
paints from dust. 

At least two jars for water are necessary: one 
for clean water used for mixing with the paint, 
and one to hold water for rinsing the brushes. 
Plastic jars with covers are best for working out- 
doors. Distilled water is recommended for use 
in areas with hard water, since it does not contain 
dissolved mineral salts that could affect the 
spreading of the paints and leave whitish deposits 
around dark washes of color. Most artists, how- 
ever, will find local tap water sufficiently soft. 

The brushes of choice for most watercolorists 
are made with pure Russian kolinsky sable hair 
(see chapter 1). Kolinsky hair is especially soft yet 
springy, resulting in brushes that can hold a great 
deal of color but still make an exquisitely fine 
point. Real sable brushes are very expensive, but 
other brushes cannot perform in the same way. 
Usually it is not necessary to purchase more than 
two or three sable brushes of various sizes, and 
if you take care of them, they will last a lifetime. 

A fat, soft “mop,” made with squirrel or 
badger hair, will also be helpful. Because the types 
of hairs used in their manufacture are floppy, such 
brushes will not maintain a fine point, but they 
do hold a lot of water and paint and are indispen- 
sable for laying down washes over large areas. 

All brushes should be thoroughly rinsed and 
washed with mild soap and tepid water after use; 
keep the brushes in a box with a few mothballs 
if they are to be stored for a long time. 
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BOX 10.2. HOW TO MAKE WATERCOLOR PAINT 


MATERIALS 
= Watercolor vehicle made as described in Box 10.1. 


a Dry artists’ pigments used in watercolors. 


* Caution: Pigments are fine powders that can 
easily be inhaled. Chronic ailments can result 


from inhaling dusts—even nontoxic dusts. 


Wear a dust mask when handling dry pigments, 
and do not handle them carelessly. Avoid the 
use of the most toxic pigments altogether. 

m Distilled water. 

= Denatured ethyl alcohol. 

# Paint-making setup (see chapter 8). 

= Small containers for the finished paints. The paints 
are made in cake form; purchase a small enameled 
steel or plastic watercolor palette with depressions 
for each color. Or you can use very small wide- 
mouthed ointment jars. 


= Soap and water. 


METHOD 
1. Prepare the vehicle as described in Box 10.1. 
2. Predisperse each pigment in distilled water or in 
the binder to the consistency of tubed oil paints. 
A drop of denatured ethyl! alcohol added to the dry 
pigments just before dispersal in the water will act 


Supports and Grounds 
‘Transparent watercolors are most commonly 
painted on paper. However, thin fabrics such as 
silk, and other supports such as vellum, parchment, 
gessoed panels (coated with absorbent glue gesso, 
not acrylic dispersion “gesso”), and ivory, have been 
used. Watercolor papers should be composed of 
100 percent cotton or linen rag—or in any event 
be pH neutral. Linen is preferred because its indi- 
vidual fibers are longer and stronger than those 
of cotton, but linen rag papers are rare today. 

(For a more complete discussion of papers in gen- 
eral, see chapter 1.) 

The surface of a watercolor paper is impor- 
tant. It should be evenly absorbent and sized 
during its manufacture to prevent uncontrolled 
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as a wetting agent and allow easier dispersal of the 
powder. Organic pigments resist wetting. 


. Using a stiff spatula, rub the predispersed pigment 


into a fine, smooth paste with some of the binder. 
Do this on the slab. 


. Grind the paste with the muller, completely and 


thoroughly, into a very smooth liquid paste. This 
is the most difficult part of the process. As the 
water evaporates, the paints gum up and become 
difficult to grind. Add distilled water (a plastic 
sprayer can be used to mist water over the paint) 
if this should happen, and continue grinding. 

Do not add more binder. The paint must be ground 
to the finest possible degree so that it does not 
appear gritty when washed onto paper in a thin, 
transparent layer. Make test washes to observe 
the progress of the grinding. A strong dose of 
patience is required. Avoid dripping sweat from 
your efforts into the paints. 


. Allow the finished paint to dry a bit to a pasty con- 


sistency before filling the containers. The paint will 
harden into a cake that can be reliquefied by the 
application of a little water. 


. Clean the tools thoroughly with soap and water 


before proceeding to the next color. 


spreading and bleeding of the paint. Plain 
drawing papers may not be sized; one method 

of sizing papers is given in chapter 3. The surface 
texture of watercolor papers are controlled by the 
manufacturer. Most fine papers come with three 
distinct surfaces: rough (sometimes called “not” 
or “not pressed”), cold-pressed (a medium finish), 
and hot-pressed (a smooth finish). Your prefer- 
ence for one type of finish over another is per- 
sonal, although traditionally the rougher surfaces 
have found favor because they impart a lively vari- 
ation to the appearance of the picture. 

Generally the heavier-weight watercolor 
papers are preferred because lightweight papers 
will wrinkle in an unpleasant way when flooded 
with water. Lighter papers can be used, however, 


if they are stretched on a rigid drawing board. 
Two procedures are available; the choice depends 
on whether you want to preserve the edges of 
the paper. (See Box 10.3.) 

Some artists prefer to forgo the inconven- 
ience of stretching the paper by using commer- 
cially available blocks of watercolor papers. 

A number of sheets of paper are held together 
in a block by adhesive applied around its edges. 


When the picture is finished, a thin knife can 
be inserted between the sheet and the rest of the 
block to separate it. You could also use one of 
the watercolor paper stretching frames that are 
now available. 

Naturally, other papers can be used, as suits 
you. Rag mat board and some of the many vari- 
eties of Oriental papers may be attractive, 
depending on your intentions. Since the fibrous 


BOX 10.3. HOW TO STRETCH WATERCOLOR PAPER 


MATERIALS 
= Watercolor paper. 
= Tub, sponge, or water sprayer. 
a Sturdy drawing board. 
= Water. 
# Thumbtacks or pushpins with long, thin shafts 
(for Method A). 


= Brown paper wrapping tape with water-soluble glue 


backing (for Method B). 


METHOD A: PUSHPINS 
(WHICH PRESERVE THE EDGES) 
. Dampen the paper on both sides by spraying with 
water, soaking the paper in a tub of water, or liber- 


ally sponging on the water. 


. Lay the damp paper on a sturdy drawing board and 


flatten it out. Pin it down all around the perimeter 
using the thumbtacks or pushpins. As the paper 
dries, it will shrink tight. Leaving the dry paper 


attached to the board, execute your painting. When 


the painting is finished, remove the tacks. The pin- 
holes will hardly show unless the paper shrinks a 
lot—in which case you will see the holes. 


Figure 10.1. Using pushpins to stretch paper 
(Method A). 


METHOD B: TAPE 
(WHICH DESTROYS THE EDGES) 

Follow the procedure in Method A, but use 
brown paper wrapping tape (the kind that has a 
water-soluble glue backing). Tape down the edges 
of the paper, overlapping them by about 6 mm 
(‘/, inch). The tape may not stick securely at first, 
so keep pressing down on it. 

When the picture is finished, carefully dampen 
the tape to loosen the glue and peel it away, or just 
cut the picture free with a sharp blade. This method 
will almost certainly destroy the deckle edge of a 
fine paper unless you are very careful and patient. 

Under some circumstances ordinary masking 
tape can be used, although its adhesive may stain 
the paper and migrate into the image, and it will 
not stick easily to wet paper. To remove it after the 
painting is finished, heat it with a hair dryer; it 
should readily peel away. Be sure to remove any 
glue residue, lest it stain the paper. 


Figure 10.2. Using tape to stretch paper (Method B). 
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surface of the paper plays a part in holding the 
paint on the support, papers with glazed or shiny 
surfaces should be avoided. It is also the white 
color of the support that allows the development 
of a value scheme in transparent watercolor—the 
white shows through the transparent paint—so 
grounds are not necessary. If you are painting on 
a panel, try a glue gesso ground; it is very white 
and very absorbent. 


Painting Techniques 
Technical styles of transparent watercolor painting 
can vary tremendously, according to your wishes. 
You can do a careful line drawing in full detail, and 
then slowly build up pale washes over it to achieve 
the desired value range and depth of color. If your 
drawing of forms needs help, this method is desir- 
able at first, since it is difficult to go back and 
make corrections without the changes in the pic- 
ture becoming obvious. 

On the other hand, it is perfectly feasible to 
use a direct painting method, without any prelim- 
inary drawing. In this manner you can give an 
image life quickly and broadly, and then refine 
it with a few touches here and there. 

In any case, keep in mind that unlike other 
techniques, transparent watercolor has a luminosity 
and lightness to it. This is due to the transparency 
of the binder, the fact that the pigments are so 
finely ground, and that often the paper is more 
of a binder for the pigments than the gum itself. 
Do not paint too thickly, or the paint may crack. 

Removal of unwanted passages of very fluid 
paint can sometimes be accomplished by blotting 
with a tissue; dried areas of paint can be light- 
ened, but not entirely removed, by scrubbing the 
area with a bristle brush or a toothbrush damp- 
ened with water, followed by blotting. Beware of 
overmixing your colors, which can easily lead to 
muddying or an unpleasant opacity. 

If you wish to plan ahead to leave areas of the 
painting white, for highlights or accents, masking 
is appropriate. Use small pieces of plain masking 
tape, one of the proprietary masking fluids, or 
rubber cement. These can be painted over freely. 
When the picture is dry, remove the mask by 
peeling or rubbing with a dry cloth. Some artists 
use a very sharp knife to pick or scrape out tiny 
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highlights—but only heavier papers with consid- 
erable surface texture and thickness are able to 
withstand this manipulation without its becoming 


obvious. 


Commercial Products 
The best lines of most paint manufacturers’ water- 
colors are well-made products. Mechanical produc- 
tion is less tedious than hand production, and the 
formulas are simple and rather standardized. An 
artist’s preference for one brand over another is 
usually related to the form in which the paint 
comes—tubes, pans, or cakes—or to some specific 
handling characteristic or color range. Look for 
those professional grades of transparent watercolors 
that are fully labeled for both pigment and vehicle 
content, and that conform to ASTM D5067. 

By contrast, student-grade watercolors and 
hobby sets are usually variable in quality. They 
may contain fillers that lessen the tinting strength 
of the colorants, extra binding agents of question- 
able value and durability, and substituted pig- 
ments bearing the name of a real pigment but 
only imitating that pigment’s hue. Or they may 
not be labeled at all and contain colorants not 
found in the best lines and that may be imperma- 
nent. Take no chances with commercial brands 
of watercolors; buy only the well-labeled profes- 
sional grades. 

Commercial producers of watercolors market 
a variety of auxiliary mediums to go with their 
products. These can be viewed as unnecessary— 
one of the virtues of watercolor is that it is so 
simple—but interesting adjuncts. One well- 
known company, for example, sells the following 
adjuncts for transparent watercolor: an impasto 
medium for giving impasto effects, gum arabic 
(for increasing gloss), gum water (containing 
plant oils, to increase gloss, transparency, and wet- 
ting), ox gall (the traditional wetting agent for- 
merly used in commercial and homemade 
watercolors), size (gelatin-based, for sizing paper), 
a paste that can be remoistened and made sticky 
with your breath (used for “illumination”), two 
mediums (for improving flow and brilliance), 
and a pigmented base like the traditional bole 
used for gilding with metallic leaf. 


BOX 10.4. HOW TO MAKE OPAQUE WATERCOLOR PAINTS 


MATERIALS 
= Vehicle as prepared according to Box 10.1. 
@ Artist-grade dry pigments—the same as those used 
in transparent watercolor. * Caution: Pigments 


are fine powders that can easily be inhaled. 


Chronic ailments can result from inhaling dusts, 
even nontoxic dusts. Wear a dust mask when 
handling dry pigments, and do not handle them 
carelessly. Avoid the use of the most toxic pig- 
ments altogether. 
= Precipitated chalk. Whiting, a coarser natural chalk, 
can be substituted. 
# Paint-making setup (see chapter 8). 
= Containers for the finished paints. The paint is 
liquid, so use small collapsible tubes, ointment jars, 
or sterilized baby food jars. 
METHOD 
1. Prepare the vehicle, using distilled water as the 
diluent. 
. Mix each pigment with the precipitated chalk in 
a separate container. For good opacity, mix about 
1 part pigment with 1 part chalk. * Caution: 
Do not breathe the dust. 


OPAQUE WATERCOLOR 
Gouache is the name of the technique of painting 
with an opaque watercolor made with the same 
binder used in transparent watercolor. Like “water- 
color,” “gouache” is not really a descriptive term, 
but it is generally accepted as the name of a paint. 

The pigmentation of opaque watercolors is 
the same as for transparent watercolors, but the 
paints are made opaque by the addition of precip- 
itated chalk to the vehicle; some high-quality 
brands use little or no chalk, just pigment. 
Because extremely fine grinding is not necessary 
to produce a good gouache paint that covers well 
and can be applied smoothly, it is more easily 
homemade than its transparent cousin. 


Preparing the Paint 
Since this is such an easy paint to make (see Box 
10.4), good recordkeeping about the amounts of 


. Predispersing the pigment and chalk is not neces- 


sary, but it may facilitate grinding. 


. Rub the pigment and chalk into a smooth paste 


with some of the vehicle, using a stiff spatula. 

Each pigment will absorb a different amount of the 
vehicle, so as a general starting point begin with 

3 parts pigment to 1 part vehicle, by volume; adjust 


for each color as necessary. 


. Grind the mixture with the muller to a smooth and 


somewhat liquid consistency. Use additional dis- 
tilled water if the paint becomes too stiff. Fill the 
containers, tap them down to expel air, and cap 
tightly. (For a more detailed description of how to 
do this, see Steps 10 through 15 of Box 9.2.) 


. Clean the equipment thoroughly before proceeding 


to the next color. 


. Be aware that these homemade paints do not con- 


tain a preservative, and so could be susceptible to 
the growth of molds or other organisms. Make 
small batches of vehicle and paint at one time, and 
use them up within a month or so. You can store 
these paints under refrigeration, but allow them 


to come to room temperature before use. 


binder to pigment used for each color will ensure 
that you can reproduce successful mixtures. 
Custom colors can easily be prepared. 

You can grind the paints to a more liquid 
consistency than ultimately desired, then allow 
them to thicken by evaporation of the water 
before putting them in their containers. Spread- 
ing the paints out on a smooth, nonabsorbent 
surface will speed the process. A clean pane of 
glass works well. 

Test the paints by rubbing a well-dried 
(overnight) test patch with a soft, dry cloth. 
Properly bound paints should not rub off, but 
may stain the cloth slightly. Paints with too little 
binder will crumble or crack, or rub off entirely. 


Brushes, Supports, and Grounds 


Real sable watercolor brushes work well with 
gouache. But since the paint can be applied in rela- 
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tively thicker layers than transparent watercolor, 
some artists also like to use bristle and other kinds 
of brushes. 

Paper is the usual support for gouache 
painting, although the paint works equally well 
on glue-gessoed panels and rag mat boards. Since 
opaque watercolor is not dependent on the white 
of the support for light values, you can give the 
support a middle-tone tint of color, using either 
gouache or watercolor to make the tint wash. 


Painting Techniques 
Gouache painting processes are the same as for 
other water media, except that the paint can be 
built to a thicker film. This does not mean a film 
the thickness of an oil impasto, but rather, one 
that can hold and retain brushstrokes and small 
areas of delicate impasto. Any defect that might 
occur because of a film that is too thick will 
show up as soon as the paint is thoroughly dry. 
You can rework areas that have crumbled or 
cracked by scraping and repainting; gouache 
is more easily resoluble with water than transparent 
watercolor, which stains the support with hard- 
to-remove color. 

Opaque watercolor is well suited to many 
variations in the transparency and opacity of 
applied layers; a watercolor wash for the middle 
tone can be combined with transparent water- 
color passages in the body of the work. Further- 
more, opaque watercolor can be combined with 
other mediums like pastel, ink, and charcoal 
for successful mixed-media effects. You should 
bear in mind that gouache tends to dry lighter 
in value than it appears when wet (the chalk con- 
tent is translucent when wet but opaque when 
dry). This can alter your results. Also, be on the 
lookout for the dominance of technical manipula- 
tions over conceptual matters. The idea of using 
mixed-media approaches can easily run away with 
the visual ideas that support the work. In an 
opaque watercolor and mixed-media painting, 
gouache should be the dominant technique, 
and all the other manipulations and additions 
should be subordinate. 
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Commercial Brands 
A number of manufacturers produce ready-made 
opaque watercolors. These brands are sometimes 
still labeled “designers’ gouache,” indicating that 
their primary use is for applications where perma- 
nence may not be a requirement. (Designers do 
their work for reproduction, not posterity, although 
there are many who now wish the paints were 
more durable.) The brighter colors in these lines 
have been observed to fade completely in less than 
a year of exposure to daylight. Use only those com- 
mercial opaque watercolors labeled with the generic 
name of the pigment content; avoid proprietary 
color names. Buy gouache paints that conform to 
ASTM D5724, a quality labeling standard; there 
are a few brands that comply, among them M. 
Graham, Turner Colour Company, and Da Vinci. 


SIZE PAINTS 
Size paints are sometimes called distemper paints. 
This term refers to the “tempering” of the pigments 
with the binder or vehicle, and can rightly be 
applied to almost any kind of paint. The name 
of egg tempera paints grows out of this usage, 
which can be misleading if you think of the 
entirely impermanent variety of “poster temperas” 
(a safe children’s paint) in use today. There are 
no commercial brands of size paint. 

True size paints are water-thinned paints 
made of artists’ pigments dispersed in warm hide 
glue. These dry very quickly and are particularly 
suited to decorative effects. Their use ranges over 
the centuries from Egyptian and Far Eastern wall 
decoration to the small, marvelously luminous 
paintings of Pierre Bonnard (1867—1947) and the 
more heroically sized and equally stunning pic- 
tures of Edouard Vuillard (1868-1940). 


Binder and Pigments 
Standard-strength hide glue size is the binder. 
The pigments used in watercolors can be used 
in size paints. The same cautions about toxic 
and reactive pigments apply. 


Preparing the Paint 
This paint is easy to make (see Box 10.5). Because 
it does not keep well, it should be made fresh for 


BOX 10.5. HOW TO MAKE 
SIZE PAINTS 


MATERIALS 

= Hide glue vehicle (see Box 3.1). Water is the 
diluent. 

# Artist-grade dry pigments. 

# Distilled or soft tap water. 

= Paint-making setup (see chapter 8). 

= Small containers for the finished paint. Screw- 
top containers are not necessary. 


METHOD 
. Prepare the vehicle. Keep it warm, but not 
steaming. 
. Predisperse the pigments to a stiff paste in 
distilled water, or tap water if the local water 


is soft. * Caution: Do not breathe the pig- 


ment dust. 

. Disperse about 3 parts pigment paste in about 
1 part warm vehicle, by volume. Place the paint 
in storage containers. 

. Clean the equipment before proceeding to the 
next color. You can make the paints opaque by 
adding about 1 part precipitated chalk to1 part 
of the vehicle. Then add the binder to the pig- 
ment paste as in Step 3. 


each painting session. The finished paint can be 
made somewhat less soluble when dry by adding 

a couple of drops of an acrylic dispersion matte 
medium to the thinner used in the painting 
process. Do not add the medium to the paint itself. 


Brushes, Supports, and Grounds 
Either hair or bristle brushes can be used with size 
paints. Hair brushes include sable and squirrel. 

Size paint is brittle, so flexible supports 
should not be used unless they are mounted on a 
rigid substrate. Any ground except an oil ground 
will accept size paint—although acrylic dispersion 
grounds may not be absorbent enough. Museum 
boards and very stiff papers do not require a 
ground. Glue-gesso grounds can be particularly 


attractive when used with this technique with 
chalk added, because the paint then becomes like 
a colored gesso; sizing the ground is not necessary. 


Painting Techniques 
The paint can be thinned with a great deal of 
water, but take care not to thin the lower layers 
of the painting too much. The upper layers should 
not contain glue much stronger than the lower 
layers, because this could cause the upper layers to 
crack. A problem with painting a number of suc- 
cessive layers in this medium is that the water con- 
tent of the fresh paint can sometimes dissolve and 
lift the underpainting. Adding a drop of acrylic dis- 
persion matte medium to the thinning water can 
lessen the effect or prevent it from occurring. 


CASEIN 
Casein is a protein derived from the dried curds 
of skim milk, a natural emulsion containing a small 
amount of butterfat suspended in water. The skim 
milk is allowed to sour, or made to sour by adding 
a weak acid or an enzyme (rennet). The resulting 
curds are separated from the whey, dried, and 
ground up into a white powder. Casein powder 
can be obtained from supply houses like Kremer 
Pigments (see List of Suppliers). Always use the 
freshest powder available; aged casein will not make 
a very strong or reliable solution. 

The casein powder is dissolved in water with 
the assistance of an alkaline emulsifier: ammo- 
nium carbonate, a crystalline powder that may 
be available from your local pharmacy. (See Box 
10.6.) Concentrated clear ammonia water—also 
available in larger pharmacies and supermarkets— 
can be used instead of the ammonium carbonate, 
but be sure that it is the clear, not the cloudy, 
variety. Some writers recommend that the casein 
syrup be heated to drive off the excess ammonia 
gas. Heating will certainly shorten the preparation 
time, but to do so requires more equipment. 

All the pigments used in the other water- 
thinned paints can be used in casein. Make only 
small amounts of casein at one time (see Box 
10.7) and use it promptly. The solution can be 
stored in a cool place (but not refrigerated) for 
about a week before it spoils. 
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BOX 10.6. HOW TO MAKE 
CASEIN VEHICLE 


MATERIALS 

@ 2 parts by volume of casein powder, the 
freshest available. 

m1 part by volume ammonium carbonate crystals 
or concentrated ammonia water. * Caution: 
Ammonia is harmful; concentrated expo- 
sures to skin can be corrosive, and inhala- 
tion of the vapors or ingestion can be 
severely irritating or even fatal. Wear eye 
protection and gloves, and handle the 
ammonia carbonate crystals with care. Local 
exhaust ventilation is highly recommended. 

#16 parts distilled water, divided equally 
between two containers. 

= Wooden kitchen spoon. 

= Large glass, heavy plastic, enameled steel, or 
glazed ceramic bowl in which to mix the solution. 
Do not use plain metal containers to make or 
store the casein; they can react with the solution. 


# Plastic or glass jar with plastic top. 


METHOD 

1. To 2 parts by volume of the casein powder, 
slowly add 8 parts by volume of water. Add a 
little water at a time, stirring with the wooden 
spoon, to make first a thick, then thin, paste. 
This method, as opposed to adding the casein 
to the water, will help prevent the formation 
of lumps. Stir thoroughly to make the solution 
smooth. 

. With a little of the remaining water, mix 1 part 
by volume of the ammonium carbonate crys- 
tals into a smooth paste. Add the paste to the 
casein and water mixture and stir. Or add 1 
part by volume of the concentrated ammonia 


water to the solution, and stir. * Caution: 


Do not inhale the vapors or handle the 


paste with unprotected hands. 

. Allow the solution to rest for at least an hour, or 
until there is no more odor of ammonia. Stir in 
the remaining 8 parts of water. This is the vehicle, 
a clear, syrupy solution. Store it in a plastic- 


topped plastic or glass jar until ready to use. 
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BOX 10.7. HOW TO MAKE 
CASEIN PAINT 


MATERIALS 
= Casein vehicle as prepared according to Box 


10.6. 
® Paint-making setup (see chapter 8). 


# Artist-grade dry pigments. 

# Distilled water. 

® Small containers for storing the finished paints. 
Ointment jars with plastic caps or baby food 
jars that have been well sterilized will work. 


= Palette. 


METHOD 
1. Predisperse each pigment in distilled water. 
Place each pigment-and-water paste in its 
own storage container. 

. Place a small volume of each paste on a 
palette. It is helpful to use an enameled steel 
palette or a plastic watercolor palette that has 
individual depressions to hold the paint. Or 
use small individual plastic or ceramic ink 
bowls, one for each color. To each color, add a 
volume of casein solution that is equal to the 
volume of the paste. Mix thoroughly to make 
the paint. 

. You can grind the pigments directly into the 
casein solution. Make only enough for one 
day’s painting, because the solution will not 
keep well. 


To make a glue gesso using casein as the 
binder, mix a volume of chalk and pigment filler 
equal to that of the casein solution prepared as 
described in Box 10.6. Combine them as 
instructed in chapter 3. Dilute this mixture with 
more water until the gesso reaches a brushable 
consistency. 

Casein gesso does not gel when it cools, 
does not have to be reheated, is somewhat 
harder than hide glue gesso, and is more water- 
resistant than hide glue gesso. 


Brushes, Tools, Supports, and Grounds 
Hair or bristle brushes can be used with casein. 
Water is the thinner. Be sure to use plenty of water 
and keep the brushes moist, because dried casein 
paint is difficult to remove from brushes. Use a 
glass, enameled steel, or ceramic palette. 

All supports used for other water-thinned 
paints can be used for casein painting: rag papers 
and museum board, panels, and fabrics or thin 
papers mounted on a rigid auxiliary substrate. 
Heavy rag papers can be used without mounting. 

Casein gesso or hide glue gesso can be used 
as a ground, although no ground is necessary 
for white rag papers and museum boards. The 
ground need not be sized. A middle tone of color 
can be washed onto the ground with diluted 


casein paint or transparent watercolor. 


Painting Techniques 
Casein can be used in thin washes like the other 
water-thinned paints, or opaquely. It can also be 
built up to a bit of an impasto. Since casein is 
not easily resoluble in water once it dries, its paint 
layers dry water-resistant, and overpainting is not 
a problem. Corrections can be made easily, and 
glazes resembling transparent watercolor glazes can 
be applied over heavily painted areas without lifting 
the underpainting. Paints that have dried on the 
palette should be scraped off and discarded, as 
should any paint not used by the end of the day. 

To make the paints even more water- 

resistant, add a drop or two of acrylic dispersion 
matte medium to the thinning water. 


Casein as an Emulsifier 

Casein can also act as an emulsifier; that is, the 
casein syrup can be used to emulsify other oily, 
waxy, or resinous materials into mixtures that are 
thinned with water but dry water-resistant. 
(See chapter 11, which discusses tempera paints.) 

The usual procedure is to mix 1 part by 
volume of the casein syrup with 1 part by volume 
of the other ingredient. Examples include: 

© Linseed stand oil. This produces a paint that 
can yellow considerably. 


© Damar varnish (5-pound cut). This vehicle 
dries quickly and can crack and/or yellow. 

© Venice turpentine. This gives a paint that dries 
quickly with a good gloss and will not show 
brushstrokes. 

© Saponified wax, also called wax soap. This 
paint dries quickly with a matte surface, but 
its films can be soft if too much wax is used. 


Once the vehicle has been assembled, the 
pigment-and-water paste are mixed into it to pro- 
duce the paints. If a more waxy, oily, or resinous 
material than casein syrup is used in the emul- 
sion, water can no longer serve as the thinner. 
Use mineral spirits instead. 

To make oil paints that dry very rapidly, 
first make a selection of casein paints as outlined 
above. Then, using a palette knife, mix 1 part 
by volume of each casein color with 1 volume 
of oil color straight from the tube. These casein- 
oil paints can be thinned with the casein syrup, 
or with one of the mixed emulsions mentioned 
above. Casein-oil paints are particularly useful 
where you want to introduce crisp highlights and 
lights into. wet oil paint. Straight casein paints can 
also be used, very thinly, as a fast-drying under- 
painting for oil paints. 


Commercial Brands 

Casein paints can be bought in tubes from one 
manufacturer in this country: the Shiva brand, 
manufactured and distributed by Jack Richeson & 
Company. Because pure casein spoils, these paints 
have preservatives in them, or they are solutions 
of casein containing other ingredients to prevent 
hardening or putrefying. Be sure to purchase the 
freshest tubes available: Ask the retailer or the man- 
ufacturer for an explanation of the code usually 
found imprinted in the tube crimp. Make a test 
of each color to be sure it is stable. Casein paints 
are not addressed by ASTM standards. 

Casein-based housepaints are not made for 
artistic purposes, and should not be used with 
expectations of durability. 
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Temperas 


Tempera paints employ a vehicle that 
is thinned with water but upon drying 
becomes water-resistant, making the 
paint a bit like casein and placing it 
between pure water-thinned paints 
and pure oil paints. In fact, before 

the development of the technique 

of oil painting as a separate process, 
during the late fifteenth and early 
sixteenth centuries, egg tempera was 
the prevalent easel painting tech- 
nique. Much of the religious panel 
painting done between the twelfth 
and fifteenth centuries was executed 
in this delicate and subtle process, 
which allows highly detailed and 
complex development. Since the six- 
teenth century, tempera painting 

has enjoyed sporadic revivals. Several 
modern painters—Ben Shahn, Andrew 
Wyeth, and Robert Vickery, for 
instance—helped to rekindle an 


interest in the technique. 
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PURE EGG TEMPERA 
The binder in egg tempera painting is an oil-in- 
water emulsion, which can be defined as a suspen- 
sion of a resinous, oily, fatty, or waxy material in 
a watery material. Milk is another example of this, 
with its suspended component of butterfat. There 
are also water-in-oil emulsions, such as butter 
(it has a small component of aqueous material) or 
a mixture of oil paints and casein. The two dif- 
ferent materials are held in suspension with the 
assistance of a third ingredient, the emulsifier. 
Simple natural emulsions are found in eggs and 
in fig-tree sap, a latexlike suspension mentioned in 
archaic paint-making recipes. 


Binder and Pigments 

Egg yolks contain a fatty material called egg oil, 
a watery material called albumen (which is the 
greater part of the white of an egg), and an emulsi- 
fier called lecithin. Lecithin is an efficient natural 
emulsifier often found in processed foods. Albu- 
men is also an emulsifying agent, but its major 
contribution to the system is that it coagulates 
under heat and light, giving the binder a tough, 
flexible, and relatively insoluble character. Observe 
a frying egg to see how rapidly albumen coagulates; 
try washing a plate that has had dried egg sitting 
on it for a day to see how tough a film it makes. 

All the pigments usable in the water-thinned 
paints can be used in egg tempera. 


Preparation of the Vehicle 
and the Paint 
The egg vehicle (see Box 11.1) does not keep and 
should be made fresh for each session. Some 
writers recommend adding a preservative (a few 


BOX 11.1. HOW TO MAKE EGG TEMPERA VEHICLE 


MATERIALS METHOD 
® Fresh, raw chicken egg. The Italian painter and writer 1. Crack the egg and separate the yolk from the white 
Cennino Cennini (c. 1370-c. 1440; see Bibliography) by passing it from half-shell to half-shell, or by 
points out that “country eggs” are fresher than using an egg separator. Discard the white, or save 
“town eggs,” meaning that if you get your eggs it to make glair, meringues, or for other uses. 
directly from your own chickens you'll be sure of . Dry the yolk by rolling it gently on a towel or by 
how fresh they are! passing it gently from hand to hand, wiping each 
= Towel. hand clean on a towel between passes. 
w Distilled water. Normally, local soft tap water can be . Pick up the yolk by grasping its skin between your 
used (hard water should not be used), but to be on forefinger and thumb, and hold it over a small, 
the safe side, use distilled water. clean glass jar or cup. With a sharp knife, puncture 
= Small glass jar or paper cup. the sac and allow the yolk to run out into the jar. 
# Sharp knife. You can squeeze out excess yolk with your fingers. 
. Mix about a teaspoonful of distilled water with the 
yolk. This mixture is the vehicle, which, as noted, 
should be made fresh for each day’s painting session. 


So’ 


Figure 11.1. To dry an egg yolk, either roll it gently on 
a towel or pass it gently from hand to hand, wiping 


each hand on a towel between passes. 


Figure 11.2. To pick up the yolk, grasp its skin 
between your thumb and forefinger. 
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BOX 11.2. HOW TO MAKE EGG 
TEMPERA PAINT 


MATERIALS 
# Egg vehicle prepared as described in Box 11.1. 
w Artist-grade dry pigments. * Caution: 


Do not breathe the pigment dust. 


= Paint-making setup (see chapter 8). 

a Palette. 

# Small containers to hold the finished paint. 
= Water. If your local tap water is soft, use it; 


otherwise, use distilled water. 


METHOD 
1. For each color, prepare a paste of pigment and 
water to the consistency of tubed oil paints. 

. Mix approximately 1 volume of pigment paste 
with 1 volume of egg vehicle. You can combine 
these ingredients directly on the palette or in 
separate jars for each color. Watercolor 
palettes with depressions around the mixing 
surface are good for storing the prepared 


paints. 


drops of white vinegar or of sodium benzoate). 

But if not precisely calculated, the preservative may 
cause the emulsion to separate. Refrigeration of 
the vehicle is not advised. 

Each pigment will require slightly more or 

‘less than an equal volume of vehicle to make a 
satisfactory paint (see Box 11.2). It is possible to 
gritid the dry pigments directly into the vehicle, 

skipping the step of making a pigment-and-water 
paste. Leftover paint must be discarded at the 
end of the workday. 

To test the resulting film, paint a thin strip, 
diluted with water as in normal applications, onto 
a piece of glass. After the paint dries overnight, 
you should be able to peel the strip off the glass 
with a razor blade in one continuous ribbon. 
Paint that crumbles or powders needs more 
binder. A well-made egg tempera paint should 
not stain a dry white cloth that is gently rubbed 
against some dried paint. 
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Brushes, Tools, Supports, and Grounds 
For classical egg tempera painting techniques, a 
fine-tipped sable brush can produce very fine lines 
and subtle cross-hatchings. Larger hair or bristle 
brushes can be used for broader, bolder effects. A 
sharp knife blade is handy for scraping out errors. 
The technique is translucent, not opaque, and mis- 
takes are hard to cover up. 

Although egg tempera is a relatively flexible 
medium compared to many of the water-thinned 
paints, it is rather brittle when compared to oil 
paints. The support should be rigid. A glue- 
gessoed panel, with its brilliantly white and 
absorbent ground, is the traditional support 
system. Finishing off the gesso ground to an 
eggshell surface is important if you want to 
emphasize the delicate linear quality of the 
medium. The ground should be perfectly smooth. 
Mounted papers and museum boards do not need 
a ground. If you prefer a paper or a fine fabric 
support, mount the support on a panel. 


Painting Techniques 
Painting methods will naturally vary according to 
your desires, but to appreciate the subtlety of the 
medium, you should try at least one painting in 
the classical style. In this well-documented method, 
all the ideas—the drawing, values, shapes, forms, 
content—are worked out in advance in a drawing 
on paper. Because it is difficult to remove 
unwanted passages from a tempera painting, you 
should make the preliminary drawing as complete 
as possible. 

Transfer the outlines of the drawing to the 
panel. This can be done by using a proportional 
grid system or by using graphite transfer paper, 

a thin paper coated on one side with a film of 
graphite dust. Do not use ordinary carbon paper, 
because the ink will bleed through the paint. 

Once you have transferred the contours of 
the forms, develop a monochromatic or dichro- 
matic underpainting with thin, gradually built-up 
layers of paint. Thin the paint with plenty of 
water so that it resembles a watercolor wash. 
With the correct proportion of binder to pig- 
ment, the vehicle will hold properly despite a 
great deal of thinning. 


The underpainting need not be entirely 
monochromatic but can have varying shades 
of neutralized color. In the traditional approach, 
areas of flesh tones are underpainted in a greenish 
hue (specifically, green earth pigment) to empha- 
size cool shadows and contrast with the warm, 
local color of the flesh. It is possible to develop 
an underpainting composed entirely of hues 
complementary to those that will be applied later 
in glazes. 

Overpainting is applied in thin, small, 
translucent strokes of cross-hatching or parallel 
hatching that describe the direction of turning in 
the forms. The idea here is to build up layers of 
strokes that do not completely obscure the under- 
painting but use it, in combination with the 
cross-contour hatching, to model the lights and 
darks of the forms. This technique was developed 
because it is difficult to make smooth blends of 
color in egg tempera, especially when blending 
one color into another. 

It is particularly important at this stage to 
keep the paint translucent; be sure to thin it with 
plenty of water. To avoid opaque blobs of paint 
at the beginning or end of each stroke, load the 
brush with a full charge of thinned paint, then 
squeeze out about half with your fingers before 
touching it to the painting, or wipe the loaded 
brush on a tissue to discharge some of the paint. 
Do not scrub the paint on in a back-and-forth, 
housepainting style, but use single strokes in one 
direction. When painting over fresh strokes, wait 
a few seconds for the previous layer to dry. Of 
course, this method takes a great deal of planning 
and control in the application process and may 
not be entirely suitable to more expressionistic 
approaches. 

Any other application technique can be used, 
as long as the special character of the paint is 
retained. Egg tempera should be applied well 
thinned so as to produce translucent films. It is 
not an opaque technique, but opaque effects can 
be achieved by building up layers of translucent 
applications. Finished egg tempera paintings, 
dried for a week or more in a normal environ- 
ment, harden somewhat as the egg coagulates into 


a tough film. The painting can then be polished 


with a soft cotton cloth or nylon stocking to 
bring out its unique, low surface sheen. The fric- 
tion of polishing will further harden the painting 
surface and provide a little protection against dust 
and scratches. The paint is water-resistant but is 
not waterproof. Do not expose the painting to 
excessive moisture. 


EGG-OIL EMULSIONS 
Egg-oil emulsion paints can be considered an inter- 
mediate step between pure egg tempera and pure 
oil painting. In this variation, the character of the 
egg medium is considerably altered by the addition 
of linseed stand oil, sun-thickened linseed oil, 
alkali-refined linseed oil, cold-pressed linseed oil, 
damar or other natural resinous varnishes, or wax 
soaps. A whole egg is used as the emulsifier of the 
oily and aqueous ingredients. (See Box 11.3.) 

Depending on the materials in the vehicle 
and their proportions, the egg-oil emulsion paints 
can take on some of the aspects of an oil paint 
while retaining the qualities of a pure egg tem- 
pera. The paint still dries quickly but can be 
blended more easily, and it can be applied with 
slightly more impasto than the pure egg tempera. 
The emulsion is good but not perfect, and may 
separate in the jar during manufacture of the 
paints or during the painting process. Shake the 
bottle vigorously from time to time to be sure the 
mixture is thorough and stable. 

If the amount of water in the emulsion is 
decreased, the resulting paint will be more like a 
fast-drying oil paint. Egg-oil emulsion paints 
made with the normal proportion of water can be 
thinned with water, but when made with little or 
no water these paints must be thinned only with 
the emulsion. The yolk alone can be used to make 
an egg-oil emulsion, but then precise measure- 
ment of the ingredients becomes more difficult. 
Furthermore, the excellent emulsifying capacity 
of the egg white is missing from an emulsion 
made with only the yolk. 

Ordinary (hard) tap water or eggs that are 
not fresh can produce emulsions that do not dry 
properly. Be sure all the ingredients are pure and 
fresh. Egg-oil emulsions begin to smell strongly as 
they deteriorate, and can no longer make a good, 


TEMPERAS 229 


BOX 11.3. HOW TO MAKE EGG-OIL 
EMULSION PAINT 


MATERIALS 
a Sterilized tall glass bottle. 
® Fresh raw chicken egg. 
# Distilled water. 
m Any one, or a combination, of the following 


ingredients: linseed stand oil, sun-thickened lin- 


seed oil, alkali-refined linseed oil, cold-pressed 
linseed oil, damar varnish (5-pound cut), Venice 
turpentine, or saponified beeswax. 


METHOD 

. Chip a hole in the top of the egg and put its 
entire contents in the bottle. Cap the bottle 
and shake vigorously to mix the egg. 

. Fill the eggshell with the oily ingredients. 
Various combinations of two or more of these 
ingredients can be used, as long as the total 
volume is equal to that of the eggshell. Put 
the oily materials into the bottle with the egg 
and shake again to mix them together. 

. To the egg-oil mixture, add one or two 
eggshellfuls of distilled water. Shake vigor- 
ously to emulsify the oil and water mixture. 
This is the vehicle. 

. Following the procedures outlined in Box 11.2, 
combine the egg-oil emulsion with dry artists’ 
pigments or with pigment-and-water pastes. 
The egg-oil emulsion vehicle will keep far 
longer than pure egg binders, provided it is 
stored in a cool place (but not refrigerated). 
Do not use preservatives. 


adherent paint. Discard the spoiled emulsion. Do 
not use a bottle in which an egg-oil emulsion has 
spoiled without first sterilizing it again. 

Paints can be tested for proper pigment-to- 
binder proportions in the same way as pure egg 
tempera paints are tested. 


Brushes, Supports, and Grounds 


Bristle brushes can be used with egg-oil paints, 
for the quality of the paint invites a more vigorous 
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application and can show off the brushstrokes with 
more character than pure egg tempera. Of course, 
hair brushes can be used with equally pleasing 
results, 

Egg-oil emulsion paints work well on the 
same supports and grounds used for pure egg 
tempera. Some artists may be inclined to think 
that because the emulsion contains oily materials 
it must be more flexible, but this is not necessarily 
so. Egg-oil emulsion temperas can crack as easily 
as pure egg temperas when used on flexible sup- 
ports, especially if the layers of applied paint are 
of varying thicknesses. Mount flexible supports to 
rigid auxiliary supports to be sure the paint will 
not crack. 


Painting Techniques 
Procedures used in painting with pure egg tempera 
can also be used with egg-oil emulsion paints. 
Because the paint seems to have more body, you 
might prefer a freer approach. 

Thin the paints with water or the emulsion; 
they dry more quickly than pure oil paint but 
more slowly than pure egg tempera, depending on 
the type of oily ingredients used. Allow the paints 
to dry to the touch before painting over fresh 
underpainting. 

Pure oil paints can be incorporated into the 
emulsion paints to produce an egg-oil paint 
capable of making a thicker impasto. Squeeze 
paints straight from the tube, in proportions 
varying from 1 part oil paint to 1 part egg-oil 
paint, to 1 part oil paint to 2 or 3 parts egg-oil 
paint. Paints containing an equal proportion of 
oil paint should be thinned with odorless mineral 
spirits. Paints in the 1 to 2 or 1 to 3 ratio should 
be thinned with plain emulsion—not water. 

Remember also that by adding oil paint to 
the egg-oil emulsion, you can easily lose the spe- 
cial characteristics of the egg-oil paint. If you do 
this, be sure to follow all the rules of oil painting, 
especially with regard to painting oilier layers over 
less oily layers. 


Mixed-Media Techniques 
Like casein paints, pure egg tempera or egg-oil 
tempera paints can be used in the final stages of oil 
painting to introduce crisp, fast-drying highlights 


and accent touches into still-wet oil glazes. Egg 
temperas can also be used as a fast-drying under- 
painting material for oil paints. The underpainting 
must be kept very thin and be applied to a very 
lean ground (if it is an oil ground) so that it does 
not interfere with the adhesion of the oil paint. 
Execute the underpainting broadly and rapidly, and 
wipe out any errors with a damp rag. The over- 
painting in oil can be done in glazes to retain the 
visual character of the underpainting. If an egg-oil 
emulsion is used for the underpainting, the glaze 
medium in the oil paint should contain the same 
ingredients found in the emulsion. 

Finishing touches of opaque oil paint are 
applied on top of the glazed areas. They can be 
applied to a wet glaze or on top of a dried glaze. 
If the opaque touches are in egg tempera or egg- 
oil emulsion tempera, they should be applied to 
the wet oil glazes to become incorporated into the 
paint. These paints could crack if applied to dried 
glazes that contain much oil because of the con- 
tinuous movement of the oily layer. 

The same caution suggested for other mixed- 
media techniques holds true here: Mixed tech- 
niques in egg tempera and egg-oil emulsion 
tempera should be attempted only by painters 
who have a firm grasp of what they want from the 
painting. The work should be executed briskly, in 


two or three more or less transparent layers, 
without a great deal of manipulation. Painters 
who wish to apply thicker, more varying layers of 
paint or many more layers of paint should stay 
with pure oil painting. 


Commercial Brands 
George Rowney (English) and Sennelier (French) 
both market tubed egg temperas (see List of 
Suppliers). Because of the necessity of having a 
paint that will store well, these are egg-oil emulsion 
paints, although they can be thinned with water 
and used like pure egg temperas. Be sure to pur- 
chase by generic pigment name, and buy the 
dealer's freshest stock. Egg tempera paints are not 
addressed by ASTM quality standards. 


Care of the Paintings 
A dilute picture varnish can be applied to the 
painting, but varnishing can emphasize the contrast 
between opaque and glazed areas (by changing the 
refractive index of the binder), and reworked areas 
can show up in an undesirable way. It is sometimes 
advisable to frame egg tempera paintings behind 
glass. Egg-oil emulsion paintings should receive 
the same care as works in pure egg tempera. 


(See chapter 16.) 
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Encaustic 


Encaustic is a hot wax painting 
process in which the wax-bound 
paints are fused together and 
adhered to the ground with heat 
applied from an external source. 
The ancient Greeks probably devel- 
oped the process, and the name is 
derived from the Greek enkaustikos, 
“to burn in,” referring to the final 
step. The Egyptian sarcophagus por- 
traits (known as Fayum portraits, 
named for the oasis where many 
were found) dating between the first 
and third centuries A.D., purportedly 
created by Greek painters or at least 
Greek-trained Egyptians, have 
remained remarkably well pre- 
served—a testament to the dura- 
bility of this medium—and are 
outstanding examples of a highly 


refined technique. 


Although the process itself is simple, the 
equipment required to make the pictures in the 
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past was bulky and awkward. Consequently 

the use of the encaustic method declined as less 
involved processes were developed. During the 
beginning of the twentieth century, when electric 
heating devices became more common and easy 
to move about, the technique was occasionally 
revived. Even though it is not as popular as other, 
more familiar, easel painting techniques, mainly 
because of its apparent inconvenience, encaustic 
now enjoys a considerable reputation. Jasper 
Johns is probably the best-known modern propo- 


nent of encaustic painting. 


BINDER AND PIGMENTS 
The binder for encaustic is simply melted beeswax, 
which is combined with up to 25 percent of a 
resinous or oily component that acts as a hardener 
for the relatively soft vehicle. (See Box 12.1.) 
The vehicle is then mixed with dry pigments to 
make the paint. (See Box 12.2.) Such simplicity 
of formulation, along with the use of a very stable 
binder, produces a paint that is known for its 
durability. 

In comparison with oil painting, for example, 
encaustic pictures do not yellow or darken with 
age, because the oil content is very low and the 
wax is colorless. And because the wax binder is 
virtually inert, the pictures are very resistant to 
chemical changes, atmospheric moisture, and 
other forms of decay. The only threats to encaus- 
tics are extreme heat, which could cause the 
paints to melt, and extreme cold, which can make 
the paintings brittle and subject to mechanical 
damage if jarred or moved carelessly. 

The thinner and solvent for encaustic is min- 
eral spirits. This liquid can be used to predisperse 


the pigments prior to mixing them with the wax 
vehicle, a particularly helpful procedure when 
dealing with gritty pigments. * Caution: Mineral 
spirits is flammable. 

All the pigments used in oil painting are suit- 
able for encaustic. The pigments must be finely 
pulverized. 

Repeated heating and cooling of solid cakes 
of encaustic paint may eventually cause the oily 
or resinous content to break down; they are the 
culprits in a deteriorating encaustic painting. If 
the encaustics are going to be used only occasion- 
ally, you can prolong their storage life by not 
adding these ingredients to the paint until you are 
ready to work. Follow the method in Box 12.2 
for making the paints, but eliminate Step 2 in the 
preparation of the vehicle (Box 12.1): Make the 
cakes without the oily or resinous content. When 
you are ready to paint, rub the cakes on the 
palette to form puddles of color, and then add a 
small amount of the prepared liquid ingredients. 

Small tin cans—tuna fish or cat food cans are 
excellent—or a muffin tin can be used for making 
and storing the color cakes described here. The 
individual containers can be placed directly on 
the palette and the colors melted in them. The 
only problem with using the cans as both storage 
and painting containers is that the various colors 
can be contaminated with one another during 
the painting process. 


TOOLS AND BRUSHES 
Bristle brushes are used for painting in encaustic; 
hair brushes will not stand up to the abuse of the 
process. Only natural bristle brushes should be 
used—plastic bristles will melt—and they need not 


be the best quality, since good brushes are as 
quickly ruined as cheap brushes. 

The major pieces of equipment needed are 
the palette and the burning-in tool. The ancient 
Greeks used a container of burning charcoal cov- 
ered by a flat metal plate. Today, use a hot plate 
with a variable temperature control, topped with 
a hollow steel box. The box can be welded from 
scrap steel, with the top surface at least 6 mm 
('/s inch) thick, while the sides and bottom can 
be thinner. A useful size is about 46 x 61 x 5 cm 
(18 x 24 x 2 inches) thick; the hollow box form 
allows for an air space within the palette that 
helps to distribute the heat evenly. Leave a small 
hole in one corner of the bottom of the palette 
to allow heated air to escape and to prevent the 
warping of the palette surface. I use a 61 x 91 
x 0.64 cm (24 x 36 x '/s inch) thick piece of sheet 
steel suspended on blocks above a two-burner 
commercial-grade hot plate. 

Manufactured palettes can be purchased from 
specialty suppliers, like R&¢F Handmade Paints or 
Rochester Art Supply. The R&F palettes are made 
of a thick aluminum sheet suspended above a hot 
plate with a thermostatically controlled electric 
heating element. Rochester Art Supply’s version is 
more like a food-warming tray, with the heating 
element built in. 

The least expensive alternative to both 
palettes described above is an electric frying pan 
made of aluminum, the kind with a thermostat 
in its handle. These can usually be found in junk 
stores, and you can adapt them for your use. 
Their only drawback is that they are quite small. 
* Caution: Do not use the frying pan for cooking 
food after using it as an encaustic palette. 


Figure 12.1. Alternatives to a purchased encaustic palette: welded-steel box on a hot 


plate, and an electric frying pan. 


ENCAUSTIC 233 


BOX 12.1. HOW TO MAKE 
ENCAUSTIC VEHICLE 


MATERIALS 

= Beeswax. Cakes of ordinary yellowish 
unbleached beeswax will work, provided the 
wax is clean and free of grit and dirt. The color 
of the wax will not affect the color of the 
paints. Or, you can use bleached white 
beeswax. 

= The oily or resinous ingredients: linseed stand 
oil (oily) or 3 parts 5-pound-cut damar varnish 
plus 1 part Venice turpentine (resinous). 

= Small enameled steel saucepan, or medium-size 
tin can. 

# Hot plate. 


METHOD 
1. Break the beeswax into small pieces. (Freeze it 
and then wrap it in a cloth and smack it with 
a hammer—it’ll break up quite easily.) Place 
the wax in the small saucepan or tin can. Heat 
it gently until it just melts. Do not heat it until 


it begins to smoke. * Caution: Hot wax can 


cause severe burns, and the vapors can be 
harmful. 


. Remove the melted wax from the heat, and 


stir in the oily or resinous ingredients. The pro- 
portion of the added ingredients should not 
exceed 25 percent of the volume of the wax. 
Consider the wax to be 4 parts by volume 

(you could have volume level markings on 

the inside of the can or pan): Add 1 part by 
volume of the oily or resinous mixture. 


The other big piece of equipment is the 
burning-in lamp. Any heat lamp can be made to 
work if the heat emitted by the bulb is enough 
to melt the wax—but be sure that the lamp will 
melt the entire thickness of the paint layers, not 
just the top layer. Better than a simple heat lamp 
is an electric heat gun, used for stripping paint; 
this tool looks like a hair dryer. 
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BOX 12.2. HOW TO MAKE 
ENCAUSTIC PAINT 


MATERIALS 


= Vehicle prepared as described in Box 12.1. 
#8 Highly pulverized, artist-grade dry pigments. 


* Caution: Avoid breathing pigment dusts, 
and do not use the more toxic pigments. 


= Muffin tin, containing as few as six depressions 


or as many as a dozen, depending on the 
number of colors you’re making. 


# Hot plate. 
= Spatula or stiff palette knife. 


METHOD 


1. Heat the muffin tin on the hot plate. Place the 


dry pigments in the depressions in the tin, a 
different color for each depression. Be careful 
not to mix the pigments inadvertently—or do 
make deliberate custom mixtures, as you 
desire. The tin should be warm, not hot. 


. Reheat the vehicle until it just melts. Pour 


some of the vehicle into one of the depres- 
sions, and use the spatula to mix the wax and 
pigment thoroughly. The consistency of the 
mixture should be very smooth, without 
lumps of pigment, and about the viscosity 

of thin tubed oil paint. 


. If the wax vehicle in the saucepan begins to 


solidify, gently reheat it. Continue pouring and 
mixing each individual color until all the pig- 
ments have been made into paint. This paint 
will be considerably grittier than the manufac- 
tured paints available from a supplier like R&F 
Handmade Paints, but quite adequate for 
most artists. 

. Allow the cakes of color to cool and solidify. 
They can be popped out of the tin and 
wrapped in paper for storage, or stored in the 
tin. For use in painting, they are simply rubbed 
on the heated palette (see the section on tools 
and brushes in this chapter) to make a puddle 
of liquid paint. * Caution: Do not use the 
muffin tin to make food after using it to 


make encaustic paints. 


SUPPORTS AND GROUNDS 
Although the addition of the oily or resinous com- 
ponent to the vehicle makes the wax binder a bit 
more flexible, the normal proportions given in Box 
12.1 do not make the paints flexible enough to use 
on unmounted paper or fabric supports. A rigid 
panel, correctly braced at the back, is the best sup- 
port for an encaustic painting. Papers, fabrics, and 
museum boards can be used as supports if they are 
mounted on a rigid panel. 

Adding a larger amount of oil to the vehicle 
could make the paint usable on a flexible support, 
but then you run the risk of producing a painting 
that will yellow badly (the wax is transparent), or 
one that dries very slowly. 

The preferred ground for encaustic is glue 
gesso, because it is absorbent enough to allow 
firm attachment of the paint layers when they 
are fused and burned in when the painting is 
finished. Acrylic dispersion grounds may work 
if they are sufficiently roughened by sanding 
with a medium-grit sandpaper, but they can be 
fairly unabsorbent. Golden Artist Colors makes 
a variety of acrylic dispersion primer called an 
“absorbent ground” that can work for this 
purpose. 


PAINTING AND BURNING IN 
Set the box palette on top of the hot plate and pre- 
heat it to about 93°C (200°F). If the temperature 
control on the hot plate does not indicate degrees, 
simply heat the palette to the point where it easily 
melts a sample of one of the color cakes. 

Lower the temperature and keep it steady at 
about 65° to 79°C (150° to 175°F), or at a tem- 
perature where the color sample stays liquid but 
does not bubble, smoke, or burn. When the 
palette has reached the proper temperature, rub 
the various color cakes to form discrete puddles 
of color, or set individual containers of the wax 
colors on the palette and wait until the contents 
have melted. Add the oily or resinous content 
if it was omitted from the cakes for longer storage 
life. Put a larger can half-filled with ordinary 
paraffin on the palette and allow it to melt; you 
can use the paraffin as a brush cleaner. Then place 
one can of the thinner—mineral spirits—near, 


but not on, the palette. * Caution: Mineral 
spirits is flammable. Keep your container far 
enough away from the hot plate so that the 
thinner remains cool. 

You can then use any standard painting tech- 
nique, except that because the paint dries (cools) 
very quickly, you should work more rapidly to get 
the paint to the picture before it hardens in the 
brush. Put the palette close to the work. You can 
also use wet-into-wet techniques by holding the 
heat gun close to the work with your free hand. 
Thinning the paint with mineral spirits and rub- 
bing it on briskly can give you subtle glaze effects; 
you can also make the paint more transparent by 
adding more unpigmented beeswax. Rinse your 
brushes frequently to keep your color mixtures 
clean—use the melted paraffin or the mineral 
spirits. You can work on the painting indefinitely, 
since removal of unwanted areas is easy; heat the 
surface and scrape away the paint. 

The encaustic technique seems especially 
suited to impasto and various kinds of knife 
painting, although you should be careful not to 
overdo it; too thick an application of the paint 
may crack. The paint is already endowed with an 
impasto appearance. 

You can clean your brushes and knives by 
warming them on the palette and then wiping 
them on a rag. After rinsing in mineral spirits, 
they can be washed like other brushes. Although 
clean brushes will ensure clean paints, going to a 
great deal of trouble to get them perfectly clean 
may not matter in the long run—the heat of the 
palette can reduce some brushes to stubble in 
short order. It is easier to simply rinse the brushes 
in the paraffin and allow them to harden by 
cooling; this has the added advantage of providing 
some protection for the bristles. 

Burning in is accomplished by laying the pic- 
ture flat on a table and passing the heat gun back 
and forth across the painting, about 10 to 15 cm 
(4 to 6 inches) from its surface. Heat the picture 
until all the paint softens and fuses the layers to 
each other and the whole structure to the ground. 
Do not overheat so that the paint bubbles or 
burns, although this procedure can be controlled 
so the effects one artist might call defects another 
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will find desirable. In fact, if the surface is heated 
to the proper temperature, pigments seem to float 
around within the vehicle. What happens is that 
heavier, denser pigments sink, and lighter pig- 
ments rise to the surface. Organic pigments, usu- 
ally light and fluffy, are likely to float up through 
heavier inorganic metallic or earth pigments in a 
characteristic pattern. Some degree of practice is 
necessary to control the burning-in process. 

When the initial burning in is finished, fur- 
ther touches and corrections can be made, and 
then the painting can be given a final burning in. 

After the final burning in, the painting will 
have a soft matte surface. After a few days, it can 
be polished with a cotton cloth to harden the sur- 
face and produce a semigloss finish. 
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COMMERCIAL BRANDS 
There are a couple of small manufacturers of 
encaustic paints: R6@¢F Handmade Paints and 
Rochester Art Supply’s Enkaustikos line. R&cF’s 
personnel are quite willing to answer many ques- 
tions about the paints. Commercial encaustics 
do not conform to ASTM quality standards. 


THE CARE OF ENCAUSTICS 
Completed encaustic paintings should not be var- 
nished with resinous finishes; the usual solvents, 
mineral spirits or gum turpentine, can soften the 
wax. The paintings can be displayed with a pol- 
ished surface alone, but for the best protection, 
framing the painting behind glass is recommended. 
Avoid extremes of heat and cold to prevent soft- 
ening or cracking of the picture, and be sure to 
educate your clients about this and other care pre- 
cautions. Large encaustic works should be heavily 
framed (see chapter 16). 


Pastel 


Pastel, like the oil and wax crayons, 
is sometimes thought of as primarily 
a drawing medium because the 
material is applied dry. Since it uses 
color, however, it is just as well to 
think of it as a painting medium. 
Pastel is, in fact, the purest of the 
painting techniques: The sticks of 
color are composed mostly of pig- 


ment, with very little vehicle added. 


Although chalks dug from the ground and 
mixtures of colored clays with weak binders have 
been used since prehistoric times, the develop- 
ment of true pastel as a separate and distinct 
painting medium dates only from around the 
beginning of the eighteenth century. Red, white, 
and black chalks were used as accent hues in 
Renaissance drawings, and there are some works 
in full color dating from the early seventeenth 
century, but the technique was not fully realized 
until about a hundred years later. 

Artists such as Rosalba Carriera, Jean-Etienne 
Liotard, Maurice-Quentin de La Tour, and Jean- 
Baptiste-Siméon Chardin were early practitioners 
who refined pastel painting into a highly sophisti- 
cated medium for portraiture. Edouard Manet, 
Pierre-Auguste Renoir, and most notably Edgar 
Degas exploited other possibilities of expression in 
pastel, producing less slickly finished works in 


favor of more spirited, loose constructions. 
Degas's work in pastel can stand by itself, apart 
from his other, equally formidable work, as a 
monumental achievement. He experimented with 
pastel more than any other artist before him, and 
stretched its limits far beyond its established 
boundaries. 

Most artists prefer to purchase their pastels 
ready-made, but they are easy to make. Artist- 
grade pigments are simply combined with the 
binder; the lighter tints of the various hues are 
made by combining a white pigment or inert 
filler with the full-strength colors. As in all the 
other paint-making processes, you can create spe- 
cial colors that are not available commercially. It is 
also easy to make very large pastel sticks if you 
wish to work with big sweeps of color. 

Artist-grade dry pigments used for the 
water-thinned paints are appropriate for pastel. 
During and after the painting process, fixative 
is sprayed on so that the particles will not be 
brushed off. Fixative can be made in the studio 
too. * Caution: Avoid the more toxic pigments, 
especially since it is possible to inhale the dust 
during the painting process. 

Pastel paintings are usually matted and 
framed behind glass for exhibition. For storage, 
they should at least be matted with a pH-neutral 
cover sheet to protect their fragile surfaces. 


(See chapter 16.) 


PREPARING THE BINDERS 
Good pastel binders can be made of gum acacia 
or gum tragacanth (the traditional pastel binder). 
(See Box 13.1.) Each of these ingredients requires 
a slightly different method of preparation, and each 
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BOX 13.1. HOW TO MAKE TWO KINDS OF PASTEL BINDERS 


MATERIALS 

= Wooden spoon. 

= Small pot. 

= Dry binder (gum arabic or gum tragacanth). 

® Distilled water. 

™ Hot plate. 

= Fine-mesh cheesecloth. 

1 large, clean glass jar with cover and 5 smaller clean 
glass jars with covers, for storing the various vehicle 
strengths. 

= Denatured ethyl alcohol or grain alcohol 
(for Method B). 

= Second large, clean glass jar (for Method B). 


METHOD A: GUM ACACIA (GUM ARABIC) 
1. Combine 1 part by volume of powdered or lump 
gum with 2 parts by volume of boiling distilled 
water in the small pot. 
2. Remove from heat, and stir to dissolve the gum. 
3. Allow the solution to cool, then strain it through 
fine-mesh cheesecloth into the large glass jar. 


in turn is made as a stock solution to be diluted 
further for making the pastels. 


Vehicle Strengths 
Both solutions made according to the instructions 
in Box 13.1 are stock vehicles that can be used full 
strength to make the pastels, but for some pig- 
ments they are far too strong and will produce 
sticks whose very hard consistency makes them 
inconvenient to use. Whichever binder you choose, 
reduce the vehicle to five different strengths with 
additional distilled water, as follows: 

1. Divide the stock solution in half. Label 
the reserved stock #1. 

2. To the second part of #1, add 2 parts water. 
Divide it in half again and label the 
reserved portion #2. 

3. To the second part of #2, add 2 parts water. 
Divide it in half again and label the 


reserved portion #3. 
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This solution will keep for a few days in a coo! 


place. It may be refrigerated if necessary, but will 


have to be warmed before use. A preservative can 
be used, but is not necessary if all the vehicle is to 


be used at once to make a complete set of colors. 


METHOD B: GUM TRAGACANTH 


. Put 1 part of the powdered gum into a clean glass 


bottle and moisten it with a very little bit of dena- 
tured ethyl alcohol or grain alcohol. Add 25 to 35 
parts of distilled water, cap the bottle, and shake 
the mixture. 


. Allow the solution to sit overnight, by which time 


it will have formed a gel—a colloidal solution. 
Warm the gel in a water bath (place the bottle in 
a pot of water on a hot plate) to complete the 
solution. 


. Pour the warmed solution through a cheesecloth 


strainer into a second clean glass jar. The solution 
will keep as long as the gum acacia, but it need not 


be refrigerated. Preservatives are not necessary. 


4. To the second part of #3, add 2 parts water. 
Divide it in half again and label the 
reserved portion #4. 

5. To the second part of #4, add 2 parts water. 
Label it #5. 


The pastel chalks are made with these various 
strengths of vehicles. Since identically named pig- 
ments can vary in texture and particle size from 
supplier to supplier, it is difficult to give precise 
instructions as to which strength of binder is 
appropriate for which pigment. However, you will 
rarely need the stock solution, #1. The weakest 
vehicles, #4 and #5, will generally bind the 
organic pigments sufficiently, although some vari- 
eties will need #2. Vehicles #2 and #3 will bind 
the natural and manufactured mineral pigments, 
although some need only #5 or, in a few cases, 
water alone. It is a simple matter to make 
a test stick and take notes to remember how the 
color was made. 


BOX 13.2. HOW TO MAKE PASTELS 


MATERIALS 

= Mortar and pestle. It is easier to mix the pigments 
with this equipment than with a grinding setup, 
because you are making a dry dough instead of a 
liquid. Large porcelain or ceramic mortars and pes- 
tles can be obtained from restaurant supply houses 
or chemical suppliers. 

Vehicle. Use one of the stock vehicles recommended 
in Box 13.1, and reduce it to the recommended 
strength. 

w Artist-grade dry pigments. For white pastels, use 
titanium or zinc white, or plain precipitated chalk, 
or whiting (calcium carbonate). For the filler needed 
to make light tints, use whiting to produce harder 
chalks, and precipitated chalk or kaolin (China clay) 
to produce softer chalks. Barium sulfate can also 

be used. 

= Newsprint and trays for drying the sticks. Cover a 
hardboard panel with several layers of newsprint. 

® Several bowls and cloths. 

= Soap and water. 


METHOD 

1. Make the white pastel dough first, because it will 
be used to reduce the full-strength colors to tints. 
Make a lot of the white. Begin by placing a volume 
of dry white pigment in the mortar. If the pigment 


is a fine powder, which it should be, proceed to Step 


2. If it is somewhat coarse, grind it with the pestle 
to separate the lumps. #* Caution: Do not 
breathe the dust. 

. Add a bit of the selected vehicle. Grind the mixture, 
and add some more of the vehicle. Continue 


grinding and adding small amounts of vehicle until 


the mixture is a smooth, doughy paste. It should 
be very smooth and of the consistency of bread 
dough, or a slightly moist lump of clay. 

. Remove the dough from the mortar and divide it 
in half. Reserve half to make tints; to keep it moist 
while the white sticks are being made, place it in 
a bowl and cover the bow! with a damp cloth. 


. Separate the dough into smaller lumps and use 


the flat of your palm to roll each out into a stick 
about 1 cm (‘/: inch) in diameter and 7.5 cm 

(3 inches) in length, or whatever size you prefer. 
If you want sticks with smooth and regular con- 
tours, use a piece of stiff cardboard or a small 


block of wood to roll them out. 


. Put the sticks of white pastel on a layer of news- 


print, on a tray, and set them aside to dry. They may 
be dried near a source of gentle heat, but too rapid 
drying may cause them to crack. However, if you are 
making a test stick to check the vehicle strength, 
set the tray in the sun or on a radiator. 


. To make full-strength colored sticks, select a pig- 


ment and repeat Steps 1 through 5. Reserve half 
of the full-strength dough, as in Step 3. 


. To make a half-strength tint of a full-strength color, 


combine the colored dough with an equal portion 
of the reserved white dough. Mix them together 
thoroughly so that there are no streaks of color evi- 
dent. Divide the mixture in two and reserve half as 
in Step 3. Make the half-strength sticks as in Steps 
4and 5. 


. To make quarter-strength sticks, combine an equal 


portion of the white dough with the reserved half- 
strength dough. Reserve half as in Step 3. 


. Continue as above, making weaker and weaker 


10. 


tints if desired, unti] the white dough is no longer 
tinted by the remaining colored dough. Usually 
three or four reductions are enough, although 
some stronger pigments can be reduced by as 
much as 80 or 90 percent before they no longer 
have a coloring effect. 

Clean up all the equipment with soap and water, 
and proceed to the next color. If you have made 
a huge batch of white dough, begin with a new 
colored dough; otherwise, make some more 
white first. 


. Some sticks will form a surface crust when dry. 


Simply scrub the stick on a rough surface to break 
through the crust. 
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MAKING PASTELS 
A surprisingly small volume of pigment will make 
quite a large number of sticks, depending on the 
pigment being used. (See Box 13.2.) For instance, 
60 ml (2 ounces) of arylide yellow can be reduced 
with about 120 ml (4 ounces) of precipitated chalk 
without losing any of the chroma of the straight 
pigment. This volume of pigment can be made 
into ten to fifteen sticks of full-strength pastel, not 
counting any reductions with white to make the tints. 
If a stick of bright yellow pastel purchased from 
open stock in an art supply store costs, on average, 
about a dollar or two (or more, depending on the 
pigment), you can readily see the savings involved 
in making your own pastel sticks. Of course, you 
have to balance this savings against the tedium of 
the manufacturing process. 

White pastels can be made of one single kind 
of pigment, or a combination of the pigment and 
a chalk filler, or a single chalk filler, or a combina- 
tion of chalk fillers, depending on the consistency 
you desire in the resulting chalk. Kaolin and pre- 
cipitated chalk will produce smoother sticks; 
blanc fixe, a precipitated barium sulfate, will also 
produce smoother sticks; natural calcium car- 
bonate (whiting) will produce harder or coarser 
sticks. Likewise, the selection of the variety of 
filler chalk will affect the consistency of any col- 
ored pigments that are added to it to make tints. 
The possibilities are nearly endless. 

Although the operation is very simple, it is 
smart to take written notes of the ingredients used 
and their proportions when making pastels. This 
is true when making any kind of paint, but per- 
haps even more so with pastels. Such a variety of 
combinations can be made that it will be impos- 
sible to duplicate successful results without some 
written record of the recipe. 


TOOLS AND SUPPORTS 
Ordinarily, no tools other than your fingers (used 
for blending) are necessary for painting in pastels. 
That’s fine, as long as you do not use hazardous 
pigments that could be absorbed through your 
skin. Some artists prefer to use a rolled paper 
stump or chamois cloth for blending. Short-bris- 
tled brushes are useful for scrubbing off mistakes, 
especially when the pastel has been built into a 
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thickness; a small, sharp knife blade can also be 
used, as can a kneaded rubber or vinyl eraser. 

Any permanent, toothy support can be used 
for pastel, although too rough a surface might not 
work well, and fabric supports will not work unless 
they are mounted. Mounted fabrics can have a 
very thin ground applied—so as not to obscure the 
weave—and some smooth-surfaced supports, like 
hardboards, should have a toothy ground. Papers 
made especially for pastel are available; they have 
a textured coating that makes an ideal surface for 
pastel painting. But it is easy to make your own 
pastel papers, using ground pumice powder and 
a little thin glue. (See Box 13.3.) 

Colored papers can be used for pastel sup- 
ports, but they should be pigmented or dyed with 
permanent colorants, and should be made of per- 
manent, acid-free materials. Unless you can be 
certain of the durability of the papers you choose, 
it is better to give a rag paper support a thin, even 
wash of watercolor paint. 


PAINTING TECHNIQUES 
In pastel, as in other techniques, the use of the 
material is governed by your artistic needs. Most 
artists try to avoid overblending pastel in a careless 
manner, which can result in a smudged or blurry 
appearance. Separated strokes of color can blend 
optically with one another to produce mixtures of 
hues, and layers of color that do not obscure each 
other can be built up in this way. 

Once the tooth of the support has been com- 
pletely filled in by applications of the pastel, sub- 
sequent layers of color will not adhere well unless 
the ground is reexposed. A very slight impasto 
may be possible, but heavier applications will 
eventually fall off the support, especially if the 
picture is subjected to rough handling. 

Mixed-media techniques with pastel are 
attractive. Combined with water-thinned paints, 
they can produce exciting images. Pastels can also 
be combined successfully with the temperas, 
casein, oil, resin-oil, acrylic solution, acrylic dis- 
persion, and alkyd paints. 

As with any other mixed-media technique, 
you should have some idea of which medium will 
be dominant and which will be used for accents 
or supporting touches. 


BOX 13.3. HOW TO MAKE 
PASTEL PAPER 


MATERIALS 

= Paper. Any smooth-surfaced, acid-free artists’ 
paper will do. Attach it to a board as if you were 
stretching watercolor paper. 

m An acid-free PVA emulsion glue or other white 
glue (Gamblin’s PVA size will work here). 

= Water. 

= Ground pumice powder, available in a well- 
stocked pharmacy or from a supplier like 
Kremer Pigments. 


METHOD 
. Thin 1 part of glue with 10 parts of water, and 
brush it liberally over the surface of the 
stretched paper. 


. Sprinkle the ground pumice powder evenly 


over the surface of the stretched paper. 

. Pick up the support, holding it horizontally 
and face up, and give it a good shaking back 
and forth and side to side—as though you 
were flouring a greased baking pan—to dis- 
tribute the powder evenly. 

. Tilt the support and shake off any excess 
powder that has not stuck to the glue. 

. Allow the glue to dry. 


COMMERCIAL BRANDS 
There are myriad brands of pastels on the market. 
Although no brand is “better” than another, each has 
its own special characteristics, so many artists have a 
personal favorite. Pastels are especially susceptible to 
fading, since the lighter tints are so reduced with 
chalk; some colors did better than others in a light- 
fastness test, and brand name is no assurance of 
quality in this regard. ASTM quality and labeling 
standards do not yet cover pastels, but might within 
five years of the date of this publication. 


FIXATIVES 
A fixative is applied as a final weak film and is used 
to adhere the particles of pastel to each other, and 
somewhat to the support, to prevent their being 


jarred loose or falling off. A fixative must be 
sprayed on; it is not applied as a measurable layer 
or coating. Too heavy an application of fixative can 
change the refractive index of the pastels, causing a 
drastic change in the look of the work and the 
idea—and making those passages painted with 
opaque strokes transparent and darker. Fixatives 
can be applied during the painting process as well 
as at the end, to prevent movement of painted 
layers as further applications of color are made. 

Your choice of fixative is important. It should 
be weak in strength, as colorless as possible, and 
very fast drying. Commercial spray fixatives in art 
supply stores are usually solutions of acrylic or 
vinyl resins in alcohol, mineral spirits, toluene, or 
combinations of these solvents. They should be 
used with caution, especially if the label indicates 
the presence of toluene, because most of the sol- 
vent vapors are harmful, if not toxic. # Caution: 
An organic vapor mask should be worn when 


spraying fixatives, or good cross-ventilation of air 


should be provided. 


Preparation of Homemade Fixatives 
Homemade fixatives are a less expensive alternative 
to the commercial brands. The shellac solution 
described in Box 6.2 can be used. For those who 
might object to the slight yellowing shellac can 
cause, use a commercial product like Golden's spray 
varnish or other brands of fixative. * Caution: 
Wear an organic vapor mask when spraying. 


Spray Equipment 

Because fixatives must be sprayed, not brushed, 
onto a pastel painting, consider the equipment 
available for this task. The old-fashioned mouth 
atomizer works well, but puts you very close to 
potentially harmful spray mists. An alternative 
to this is a commercial spray solution, a self-con- 
tained mixture of resin and solvent with an inert 
propellant, packaged in a spray can. Such products 
can become expensive if you intend to use a lot of 
fixative. Also, the pressure in the can is reduced 
with use, so the final bursts of spray may be more 
like spurts of globs than mists. 

Another alternative is to use one of the small 
devices that have a container of inert propellant 
attached to a refillable reservoir that holds what- 
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Figure 13.1. Two types of refillable spray packs. 
Left: jar with liquid is screwed to holder that incorpo- 


rates the propellant. Right: jar with liquid is screwed 
to bottom of propellant can. 


ever material is to be sprayed; you need only 
replace the can of propellant when it runs out. 
The best choice is a compressed-air sprayer or an 
electric sprayer—especially if you want to do 
spray varnishing, too. See the section on spray 
varnishing in chapter 16 for a further discussion 
of spraying equipment. 


COLORED PENCILS 
These materials are related to pastels in that they 
are dry mixtures of colorants in a vehicle, but they 
come to us in a wooden case, like ordinary pencils. 
There are many varieties—hard, soft, pastel-like, 
water-soluble (for imitating the effects of water- 
colors), and so on—and are widely used by artists, 
and sometimes by conservators for inpainting 
restored watercolors. 

In a typical example of the way the ASTM 
International process works, in 1995 members of 
the Colored Pencil Society of America came to 
the artists’ materials subcommittee of ASTM 
International and asked for a quality standard for 
such products. Manufacturers resisted, insisting 
that they made great materials and didn't need 
any such standard. ASTM D01.57 persisted, and 
contracted with a forensic laboratory for some 
colorant analysis. The results were unsurprising, 
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considering the poor performance of the materials 
in various lightfastness tests; many were found to 
contain colorants that no self-respecting paint 
manufacturer would use. There was an organic 
blue, for instance, that faded very badly but was 
labeled “ultramarine blue.” 

But colored pencils are very complicated 
materials. They are composed not only of mixed 
colorants, but of mixed binders as well—natural 
and synthetic waxes, fats, and oils, for instance— 
that make them difficult to test. For example, 
they are very susceptible to humidity, and should 
not be subjected to it during a lightfastness test. 
More bothersome, it is almost impossible to make 
an opaque sample for lightfastness testing, a 
requirement easily met by most of our previous 
subjects. But, as demonstrated by its history, and 
to the credit of the colored-pencil artists and 
manufacturers involved, ASTM D01.57 con- 
tinued to seek a method of testing. 

In 2003, consensus was finally reached on a 
standard, which was published as ASTM D6901. 
In typical fashion as well, a couple of small com- 
panies worked hard during the nine-year stan- 
dard-development period to produce colored 
pencils that could meet the standard. As of this 
writing, Cumberland Derwent’s Artist’s Signature 
pencils, Royal Talens’s Van Gogh pencils, and 
Sanford’s Prismacolor Premier pencils will claim 
conformance to ASTM D6901. 

There is a further significance to this devel- 
opment, beyond the fact that there may now be 
lightfast colored pencils on the market. It signals a 
new direction for ASTM D01.57, which may 
now turn its greater attention to other nontradi- 
tional artists’ coloring agents. Not only pastels are 
now being investigated for possible standards 
establishment; various other colored materials 
such as marker inks, printing inks (including inks 
used for digital imagery), and other like materials 
can be addressed with some variation in the 
methods developed for D6901. As members of 
the Colored Pencil Society of America demon- 
strated, it takes only a little persistence and the 
cooperation of only a couple of small and innova- 
tive manufacturers for these efforts to bear fruit. 
Artists should pay attention to this. 


Synthetic Binders 


The synthetic paints make use of 
binders made from resins chemically 
derived from petroleum. These resins 
are twentieth-century industrial 
innovations adapted to artists’ mate- 
rials. The artists’ materials market 

is very small: The principal research 
and development of these resins is 
still conducted by the producers of 
the raw materials, who have rela- 
tively specific industrial applications 


as their motivation. 


If you want to experiment with the synthetic 
binders by preparing your own paints from the 
raw materials, contact manufacturers of the ingre- 
dients for advice. Artists’ paint manufacturers 
hold their formulas as trade secrets and will not 
divulge them. Raw materials chemists who spe- 
cialize in coatings formulation can offer sugges- 
tions, but not guarantees—and their 
recommendations are often for relatively short- 
lived industrial applications. 

In spite of what you might think about the 
prices of art materials and the profitability of 
selling them, only a few manufacturers of artists’ 
materials have the financial resources and 
expertise to develop the synthetic resins with spe- 
cific art products as the end result. Most of the 


development has involved an attempt to improve 
on the performance and durability of traditional 
mediums, or to provide new effects not usually 
possible with the traditional paint systems—prin- 
cipally oils. Even after more than sixty years of 
continuous use and development, during which 
time certain of the synthetic paints have become 
very popular, we should really consider them 
experimental systems. Sixty years is not a long 
time when measured against the history of art. 

The synthetics are by no means a replace- 
ment for other kinds of paints, although certain 
aspects of their performance—drying time, clarity, 
flexibility, convenience—can be seen as definite 
improvements. These materials should be thought 
of as separate entities, with individual sets of 
problems and possibilities. Like the oil paints, 
each brand of synthetic paint has its own char- 
acter. When it comes to the highest-quality 
paints, none is “better” than another, though 
some may be better for specific applications. 

See chapter 16 for instructions on the care 
of paintings made with synthetic binders. 


ACRYLIC SOLUTION PAINTS 
An acrylic resin dissolved in a solvent serves as 
the binder for these paints. They perform similarly 
to oil paints, though they do not yellow and are 
somewhat more brittle. 


Binder 
The binder for acrylic solution paints is an acrylic 
resin—a solution of polymers, the principal 
monomer being an ester of acrylic acid. There are 
more than twenty different acrylic solutions pro- 
duced by Rohm and Haas, the main supplier, only 
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a couple of which are dissolved in a solvent consid- 
ered safe for normal artistic use without adding 

the burden of restricting and uncomfortable pro- 
tective equipment. 

The typical artists’ paint acrylic resin, say, 
Paraloid (Acryloid) B-67 MT, supplied by Rohm 
and Haas and available from such retailers as 
Kremer (see List of Suppliers), is compatible with 
aliphatic hydrocarbon solvents and other paint 
system liquids. Its main industrial use is for plastic 
coating, or for inks and lacquers. The binder is a 
rapid drier and forms films that are clear, nonyel- 
lowing, reasonably flexible, and adhesive. 

The resin binder is produced as a rather 
heavy syrup. It is sometimes necessary to thin it 
a bit so that a paint can be ground easily by hand. 
Mineral spirits, but zot odorless mineral spirits— 
it’s not strong enough—can be used for this pur- 
pose. It is not necessary to add more than 1 or 2 
parts by volume of mineral spirits to 20 parts of 
the resin solution. 


Pigments 
All the pigments compatible with acrylic solution 
resins, listed in Table 7.1, can be used with these 
paints. Generally, all pigments that can be used 
in oil are used in acrylic solution paints. 
%* Caution: Do not use the more toxic pigments 
in the dry state. 


Preparation of the Vehicle 
Other than a slight thinning, if necessary, no fur- 
ther preparation is needed. The procedures, mate- 
rials, and methods for making these paints are 
exactly the same as for making oil paints, although, 
obviously, the vehicle is different. You are advised 
to predisperse the pigments in mineral spirits, since 
speed is important when making the paints. Too 
much time spent trying to get a pigment well dis- 
persed in the acrylic syrup may leave a hopelessly 
gummed-up slab and muller. Although the paints 
are simple to make, this problem can be significant 
if you are attempting to make large quantities. The 
solvent, mineral spirits, is volatile enough that the 
paints begin to assume their tube consistency 
almost as soon as they are ground. They must be 
placed in air-free storage containers (tubes or jars) 
immediately. Of course, you can grind the paints 
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to liquid, with an excess of solvent in the vehicle, 
and then allow them to reach the proper viscosity 
before packaging them. 


Equipment, Supports, and Grounds 
The same tools, brushes, and other equipment 
and accessories used in oil painting can be used 
with the acrylic solution paints. The techniques for 
preparing the surface and applying the paint vary 
slightly from those used when working with oils. 

All the grounds so far discussed (oil, glue 
gesso, and acrylic dispersion) can be used with 
the acrylic solution paints; the paint’s adhesion 
is very good. Lack of flexibility can be a problem, 
however, so the best supports are rigid, or flexible 
supports mounted on a rigid backing. 

Since there is no problem with the oxidation 
of the acrylic resin affecting the integrity or dura- 
bility of the support—as there is with linseed 
oil—it is possible to use these paints on unprimed 
supports. The support itself should be stable and 
white. Morris Louis’s veil paintings of the 
1950s—strikingly brilliant, thin transparent 
washes of Bocour’s Magna (acrylic solution) 
paints on unprimed cotton duck—are an excel- 
lent example of this technique. Of course the 
support (or any ground applied to it) can have 
a middle-tone wash of the paint applied to it. 
Beware of stain painting on unprimed supports, 
however: Louis’s paintings have all changed 
color because the unprimed support changed 


color. See chapter 3 on grounds and why they 
should be used. 


Painting Techniques 

The acrylic solution paints behave very much like 
oil paints, and can be manipulated for a compa- 
rable range of effects. Their brushing quality is 
slightly different from that of oils, and may not 
seem quite as viscous. The dried paint films are 
more transparent than linseed oil’s and are not 
yellow, so the colors seem more saturated and bril- 
liant. Thickly painted passages will normally take 
less than two days to dry. 

One difficulty with acrylic solution paints 
is that the films remain soluble in mineral spirits 
or gum turpentine after drying. This characteristic 
poses problems in overpainting, because subse- 


quent applications of paint can dissolve and 
muddy the underpainting. 

To overcome this problem, it is necessary to 
isolate the underpainting with a retouch varnish 
made of an acrylic solution that is not soluble in 
mineral spirits. If you are making your own 
paints, you will have to consult your raw materials 
supplier (see Kremer Pigments) for advice. 


Commercial Brands 

Bocour Artist Colors made the best-known version 
of acrylic solution paint, called Magna, which was 
on the market beginning about 1946. This gave it 
the distinction of being one of the first commer- 
cially available synthetic paints. The Magna paints 
came in the usual collapsible tubes and were 
offered in a good range of colors, although not 
nearly as extensive as the range found in oil paints. 
There was also a proprietary isolating varnish, two 
painting mediums—glossy and matte—and a gel 
medium for making the paints very viscous. The 
Magna paints were oil-miscible, but mixing them 
with oil paints contributed the faults of oil—slow 
drying, yellowing, eventual embrittlement—unless 
the mixtures contained a preponderance of the 
acrylic resin. 

Golden Artist Colors, a successor of Bocour 
(the founder, Sam Golden, was, in fact, Leonard 
Bocour’s nephew and worked for Bocour), now 
makes a version of the acrylic solution paint called 
Conservation MSA Paints, made from mineral 
spirits—based acrylic (MSA) resins. They are 
custom products, made to order, and can be man- 
ufactured to your specifications; they are used. by 
conservators for inpainting. Golden also makes a 
polyvinyl acetate paint that is used by conserva- 
tors. (See List of Suppliers.) 


ALKYD PAINTS 
These paints use an oil-modified alkyd resin as a 
binder. Their performance is quite similar to that 
of oil paints, but they maintain their flexibility and 
do not yellow as much as oils. 


Binders and Pigments 
Alkyd resins, as explained in chapter 4, are made 
by reacting a polybasic acid with a polyhydric 
alcohol and an oil or a fatty acid. Typical combina- 


tions might include phthalic anhydride (the poly- 
basic acid), ethylene glycol or glycerine (the poly- 
hydric alcohols), and soybean, linseed, or safflower 
oils (the fatty acids or oils). These resins have had 
industrial applications in coatings technology for a 
long while (the resin was actually developed around 
1901) in such products as housepaints, deck paints, 
and automobile paints, but only relatively recently 
have they found use in durable artists’ materials. 
The alkyds used for artists’ paints are called “long- 
oil alkyds” because they have more than 60 percent 
oil content, usually in the range of 60 to 70 per- 
cent, depending on the type of oil. The oil content 
is essential if the alkyd binder is to form a stable, 
tough film, because the alkyd resin by itself is con- 
sidered too brittle. Curiously, artists and artists’ 
paint makers call these oil-extended binders “oil- 
modified alkyds.” However, the raw materials man- 
ufacturers call them “unmodified alkyds.” They 
also produce alkyds that have rosin or phenol- 
formaldehyde additions—for better hardness and 
water resistance—which are not for artists’ paints, 
and these they call “modified alkyds.” 

Alkyd binders come from the manufacturer 
already prepared as a paint vehicle, at about 50 to 
70 percent solids content. The solvent preferred 
for artists’ alkyd paints is mineral spirits. Alkyds 
modified by soybean, linseed, or safflower oil, 
reduced with mineral spirits, are available from 
various suppliers. 


Preparation of the Vehicle 
and the Paint 

The methods, materials, and procedures for 
making oil paints are the same for alkyd paints, but 
I no longer recommend that you make your own 
alkyds. The dominant brand, made by Winsor & 
Newton, is a good paint, and there are plenty of oil 
paint makers who can supply alkyd mediums you 
can add to oil paints to make them simulate the 


alkyds. 


Equipment, Supports, and Grounds 
The tools, brushes, and other equipment used with 
oils are used with alkyd paints as well. The sup- 
ports and grounds used for oil paints are also 
appropriate for alkyd paints. Oxidation of the 
alkyd resin seems not to affect the durability of the 
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support, so that unprimed, white supports 
(mounted papers or museum boards, for instance) 
can be used. Once again, however, be aware that 
alkyd resins reportedly do yellow, albeit not as 
much as oils. A middle-tone wash of alkyd color 
can be used to modify the color of the support 

or the ground. 


Painting Techniques 
The performance of alkyd paints is so similar to 
that of oil paints that you can easily use oil 
painting procedures. Alkyd paints dry more quickly 
than oil, usually overnight; the drying time can be 
slowed by the addition of poppyseed oil. Glazing 
and other indirect techniques can be used without 
waiting as long as you have to with traditional oils. 
You can use wet-into-wet techniques for direct 
effects. The paints are relatively nonyellowing (but 
linseed oil—modified alkyds do yellow), and 
resemble dried oil paint more closely than acrylic 
solution paints. Oil paints can be judiciously mixed 
with alkyds to slow drying time or alter viscosity, 
but too much oil paint can make alkyd colors 
yellow as the oil ages. 


Commercial Products 
Winsor & Newton markets an alkyd resin—based 
paint. Twenty-five years after its introduction, it 
has established itself and has made significant 
progress in the marketplace. 

Think of these paints as oils, for that is really 
what they are if they contain more than 50 per- 
cent oil in the binder. Check the label on a can 
of oil-based deck paint sometime—industrial 
paints are better labeled for contents than artists’ 
paints!—and see how much alkyd resin is in 
the vehicle. 

A number of auxiliary materials are offered 
with the commercial brands of alkyds, which can 
also be used with oil paints. Almost all oil paint 
makers now produce a variety of alkyd painting 
mediums and gels, of varying viscosities; the gel 
mediums are more thixotropic than the paints— 
they are stiff, but flow easily when brushed out. 
The mediums can be mixed with the paints, or 
with oil paints, to produce impasto or glaze 
effects with little risk of cracking and yellowing, 
according to the manufacturer. When mixed with 
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oils, the alkyd mediums will speed the drying of 
the oil paints. 

Gamblin Artists Colors, a prominent 
domestic oil paint maker and alkyd medium pro- 
ducer, also makes a paint based on another syn- 
thetic resin, an aldehyde resin, that is used for 


conservation inpainting. 


ACRYLIC DISPERSION PAINTS 
The binder for these paints is an acrylic resin dis- 
persed in water, and the paints are thinned with 
water. They perform quite differently from oil and 
the other synthetics. 


Binders 
Artists’ paints based on acrylic dispersion binders 
are by far the most popular of the synthetics, 
mainly because of their convenient and easy 
cleanup, but also because of their versatility and 
flexibility. The binder is an acrylic resin dispersed 
with water; of the more than thirty Paraloid 
(Acryloid) dispersions made by Rohm and Haas, 
only a few will work for artists’ paints. 

When a thin film of the translucent, milky 
white liquid is painted out, it dries rapidly as the 
water evaporates and the resin particles coalesce. 
It takes about thirty days for all the water vapor 
to leave the film, and then another year before the 
boundaries between the resin particles begin to 
disappear. Only then are these paints completely 
cured—although you can consider them “dry” 
after the first month. 

The films make a relatively clear, tough, 
water-resistant layer. The dried films are not quite 
as clear as oil, acrylic solution, or alkyd films, but 
they are nonyellowing and do not get brittle as 
they age. Moreover, the clarity of the dried disper- 
sion films has improved tremendously in the past 
five years. 

The formulation of an acrylic dispersion 
vehicle is the most complex of all the synthetic 
vehicles. The vehicle is not always a straight 
acrylic dispersion, but often contains other kinds 
of dispersions in addition: combinations of acrylic 
dispersions, acrylic plus polyvinyl acetate disper- 
sions, or even two different acrylics plus a 
polyvinyl acetate, depending on the specific 
requirements of the manufacturer. The terms 


“copolymer” (two polymers) and “terpolymer” 
(three polymers) that used to be seen on some 
labels made reference to this practice. 

In addition to the varieties of binders, a com- 
mercial vehicle can contain some or all of the fol- 
lowing ingredients: 

© Dispersants and surfactants, which improve the 
wetting of the pigments by the vehicle and 
inhibit pigment flocculation. 

© Defoamers, which inhibit foaming of the 
vehicle. 

© Preservatives, which prevent the growth 
of molds. 

® Glycols, which provide freeze-thaw stability 
and flexibility and control drying. 

© Thickeners, which increase the viscosity 
of the vehicle. 

© pH balancers, which adjust the alkalinity 
of the acrylic dispersion. 


These additives are let into the dispersion in 
precise proportions, depending on the pigment 
type being dispersed. Deviation from rather stan- 
dard formulas can produce bad paints, which can 
“rock up” in the tube, or dispersions that “break,” 
or separate. 


Pigments 
Pigments cannot be loaded into an acrylic disper- 
sion vehicle to the extent that they can in other 
paints, because of the physical character of the dis- 
persion (particles suspended in a liquid). It is for 
this reason that colors in oil, alkyd, or acrylic solu- 
tion vehicles may seem richer and higher in 
chroma than the same colors in acrylic dispersion 
paints. But remember: When the paints dry, their 
chroma improves. 


Preparation of the Vehicle 
and the Paint 

Because of the difficulties of adding small but pre- 
cise volumes of a large number of important ingre- 
dients, there can be no assurance that acrylic 
dispersion vehicles put together in a studio will 
perform as expected. The precision necessary is 
possible only if large volumes of vehicle are being 
prepared, and even then lack of experience will 
often lead to a poor result. If the paint made under 


such circumstances does not exhibit immediate 
defects, it may show effects of early deterioration— 
flocculation, for instance—after a painting is com- 
pleted. For this reason I can no longer recommend 
that you even try to make your own acrylic disper- 
sion paints. 

However, if you wish to experiment with 
acrylic dispersion paints, contact the chemistry 
departments of the major suppliers of coatings 
dispersions—Borden Chemical, Rohm and Haas, 
and Union Carbide—for suggested formulations; 
you could also consult Kremer Pigments or 
Guerra Paint & Pigment (see List of Suppliers) 
for advice. 

Literature on artists’ materials containing 
recipes should be consulted with healthy skepti- 
cism; much of it is occasionally overenthusiastic. 
As remarkable as they are, the acrylic (and vinyl) 
dispersion paints are not cure-alls for every 
painting problem, nor are they miracle paints that 
can be stretched beyond limits—and the limits 
are only now becoming known. Even paintings 
conservators and conservation scientists have 
many unanswered questions about the conserva- 
tion potentialities of these modern paints. 


Tools and Brushes 
Brushes and tools used in oil painting can be used 
with the acrylic dispersion paints, provided they are 
kept scrupulously clean. If the paint dries in the 
bristles, it is nearly impossible to remove without 
using strong solvents that can damage the brush. 
Brushes in use should be kept in a jar of water near 
the palette and promptly and thoroughly washed 
with warm water and mild soap when the day’s 
painting is over. Bristle brushes can soften and lose 
their snap and spring with prolonged soaking in 
water; some artists prefer to use the newer nylon 
filament brushes, which retain their lively feel. In 
an emergency, you may be able to get dried acrylic 
dispersion paint out of your brushes with either 
household ammonia or rubbing alcohol. 

The conventional wooden palette is difficult 
to use, since the paint dries rapidly. A plate-glass 
palette is much easier to keep clean. Clean it con- 
tinually during the painting session, not just after- 
ward, because dried bits of paint can interfere 
with pure color mixtures. 
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The usual assortment of scrapers, painting 
and palette knives, and containers that accom- 
pany conventional oil painting are also used with 
the acrylic dispersion paints. Keep in mind that 
water can cause metal knives and containers to 
rust. Plastic knives and glass or plastic jars, with 
plastic caps, can be substituted. 


Supports and Grounds 

Because of the very adhesive and flexible nature of 
the binder, acrylic dispersion paints can be used on 
a great variety of supports. Among these are rigid 
panels such as aluminum, plywood, and hard- 
boards; interior plaster and plasterboard walls; and 
rag cardboard, paper, and the usual fabric supports. 
The supports should be stable and durable. 

Although the paint is adhesive enough to 
stick to plain support surfaces, a ground should 
be used to provide a white surface that is evenly 
toothy and absorbent. An acrylic dispersion 
primer, applied over a size like GAC 100, is the 
recommended ground. It may be washed over 
afterward with a neutral or colored middle tone. 
Neither acrylic dispersion grounds nor paints 
should be applied over oil-painted surfaces, 
either oil grounds or old oil paintings. The bond 
between these two different types of films may 
not be sufficiently stable to ensure the work's 
survival. 


Painting Techniques 

Painting methods for acrylic dispersion paints are 
flexible. The effects of direct and indirect painting 
can be used with results comparable to those in oil 
paint, the major difference being that the drying 
time for the paint is quick—about twenty minutes 
for an “average” layer—and ideas can be developed 
or changed sooner. In fact, the drying time may be 
too fast for those used to working wet-into-wet in 
oil. Three suggestions: Use a very light, misty spray 
of water to keep the paint film wet; mix a retarder 
gel with the paint to make it dry more slowly; or 
use a glazing medium (an acrylic dispersion 
medium with a retarder already added). Do not use 
too much retarder or glaze medium. 

Traditional water-thinned paints—trans- 
parent and opaque watercolors, and temperas— 
can be imitated in this medium, although the 
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actual characteristics and appearance of the orig- 
inal material cannot be duplicated. When thin- 
ning the acrylic dispersion paints to imitate other 
water-thinned techniques, be careful not to use 
too much water. Acrylic dispersion paints are 
already nearly 50 percent water straight from the 
container, so, as with oil painting, it is possible 
to overthin the binder. The result is a paint that 
lacks enough binder to hold the pigment to the 
support. Mix a little of the gloss or matte medium 
into the paint to improve the adhesion of the 
thinned-out color. 

In contrast to oil paint, the rule of “fat over 
lean” need not be observed in acrylic dispersion 
painting techniques. The paint merely loses its 
water content through evaporation—the acrylic 
resin coalesces into a film—and there is little oxi- 
dation or polymerization. It is therefore possible 
to develop a wider range of textural effects with 
the paint, using the various auxiliary mediums 
and other inert additives. 

The development of collage is perhaps most 
easily accomplished with the acrylic dispersion 
paints. Collage, the technique of making a compo- 
sition by gluing various unrelated materials to a 
picture surface, can be successful here because of 
the strongly adhesive and durably flexible nature 
of the binder. You might use bits of paper, news- 
paper or magazine fragments, and colored fabrics. 
Other inert materials such as sand, sawdust, 
pieces of wood, and so forth, can also be added 
to the paint films, but these additions should be 
judicious. 

All the materials to be added to acrylic dis- 
persion paintings should be known to be pure 
and clean, and as durable as the paints themselves. 
The known durability of the paints will not keep 
materials like newsprint from disintegrating and 
perhaps altering the original color or composi- 
tional intention of the work. Also consider the 
weight of the additions being made to the 
painting: An abundance of sand or wood scraps 
will certainly be too heavy for a canvas or linen 
support. Well-braced rigid supports are best for 
mixed-media collage compositions that contain 
built-up layers of different materials or materials 
that are unusually heavy. 

To be sure that the added materials will 


adhere to the support, coat them well with the 
gloss or gel mediums described below. Powdery 
materials (sand, sawdust) should be mixed with a 
little medium to ensure adhesion; coat both sides 
of added papers or fabrics before sticking them 
onto the painting, then give them a further over- 
coating to be sure they are stuck down well. 

Of course, the development of a personal 
technique will dictate the direction of experiments 
with collage and mixed media. Just keep trying 
many different approaches, and bear in mind that 
most artists are concerned with producing a per- 
manent record of their activities. 


Auxiliary Materials 
The auxiliary mediums and other additives that 
come with most lines of acrylic dispersion paints 
are used to alter the working properties of the 
straight paint. Some are very effective glues. 


Gloss Mediums 
These are slightly thickened dispersions that can be 
added to the paint to increase its brilliance and 
transparency. They are useful in achieving inter- 
esting glaze effects, and can also be used as a col- 
lage adhesive. 


Matte Mediums 
Matte mediums are similar to the gloss mediums 
but are less transparent, have poorer adhesive prop- 
erties, and show a flat finish when dry. 


Gel Mediums 
These are thicker versions of the acrylic dispersion, 
with about the same body as the tube paints. The 
gels are added to the paints for the same glaze 
effects you get with the gloss and matte mediums, 
but offer considerably greater textural or impasto 
possibilities. Adding a gel medium to the paint 
reduces its tinting strength and somewhat 
lengthens the drying time. The gels are also excel- 
lent adhesives. The gel mediums are available in a 
variety of viscosities, from a light, whipped-cream- 
like consistency to a heavier, pastelike one. 


Modeling or Molding Paste 
This is a combination of the dispersion with an 
inert bulk filler such as marble dust. The paste 
can produce thickly textured areas of impasto that 
should be built up in layers, and can even be 
sanded or carved when it dries. Its use should be 
restricted to rigid supports, since it can be quite 
brittle; adding a little gel medium to it will increase 
its flexibility. 


Other Mediums 
Some manufacturers, like Golden, offer many 
unusual mediums containing such additives as 
pumice, stainless steel, and so on. I call this the 
“Department of Tricky Effects.” 


Retarder 
This jellylike mixture in a tube can be mixed spar- 
ingly with the paint to slow drying. Too much 
retarder may inhibit drying altogether and produce 
soft, easily damaged paint films. Golden Artist 
Colors makes an acrylic glazing medium that also 
retards the drying of paints mixed with it or 
painted into it. 


Varnishes 
To varnish an acrylic dispersion painting, use an 
acrylic solution varnish like Golden’s MSA/UVLS 


or Liquitex’s Soluvar. 


Commercial Products 
In the early 1950s, Permanent Pigments intro- 
duced the first successful commercial line of acrylic 
dispersion paints under the name Liquitex. Winsor 
8& Newton now owns the Liquitex name and for- 
mulas. Other popular brands are sold by Golden, 
Grumbacher, Martin/E Weber, Winsor & Newton, 
Utrecht Linens, and others. 

A host of other manufacturers, large and 
small, foreign and domestic, have saturated the 
market with this profitable material (see List of 
Suppliers). All the paints are water-thinned, come 
in collapsible plastic tubes or plastic jars (in a 
slightly thinner consistency than the tubed paint), 
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and are accompanied by a large variety of related 
mediums and modifiers. In the early years, some 
of the binders exhibited erratic behavior—separa- 
tion, uncontrolled drying—but most commercial 
preparations are now considered reliable. The only 
caution concerning the use of these materials is 
one that has been offered in earlier books, and 
still seems prudent now: Brands should not be 
indiscriminately mixed. Each may use a slightly 
different formula for its product. 

Chroma Acrylics recently introduced 
“Interactive,” a line of acrylic dispersion paints 
the company claims have more “open time” and 
wont “skin over”—that is, dry—as quickly as reg- 
ular acrylic dispersion paints do. Although I can’t 
be sure, since Chroma is not about to divulge a 
trade secret, this probably means that the paints 
have a retarder added to them, most likely propy- 
lene glycol (plus water), the most common 
retarder ingredient. Generally, I caution artists 
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to be careful about the use of retarders with 

(or in this case, in) the dispersion paints. Since 
the water content and the propylene glycol con- 
tent compete with each other in evaporating, even 
apparently dry-seeming paint films can remain 
sensitive to water and thus can be easily damaged 
for quite a while. 

If you want to delay the drying of your 
acrylic dispersion paints for a bit, it’s probably 
better to use something like Golden’s Acrylic 
Glazing Liquid (AGL). This material contains 
an acrylic dispersion medium balanced with a 
retarder and can be used in two ways. First, you 
can put a thin film of the liquid on your painting 
ground; unmodified paints applied to this glazed 
surface will take perhaps forty-five minutes longer 
to dry than the paints alone. Second, you can 
mix AGL with your paints, in any amount, to 
delay the drying time. Of course, adding a lot 
of this product will make your paints more 
and more transparent. 


Mural Paints and Techniques 


Mural painting is distinct from easel 
painting in several ways. Murals are 
usually executed for architectural 
spaces—rooms, public halls, interior 
walls, floors, ceilings, and exterior 
walls—and thus must be planned 

to fit the design requirements of the 
particular space. Because the paint- 
ings usually must be viewable from 
all angles, they must be free from 
surface glare and reflections or other 
elements that could interfere with 
the perception of the work. The 
paintings usually cover a relatively 
large expanse, and although murals 
need not be complicated—full of 
figures in involved situations—they 
sometimes are. The total impact of 


the design and composition must 


transcend intricacies in specific areas. 


Murals present an added set of technical 
difficulties related to permanence. Public spaces, 
and even some private ones, have hard-to-control 
environments, and the technique chosen should 


be able to withstand more than the usual stresses 
to which an easel painting is exposed. Also, 
murals intended for exterior exposure must not 
be vulnerable to even more stressful conditions: 
wind, rain, strong and variable ultraviolet light, 
heat, cold, and the abrasive action of windblown 
dust, dirt, and pollutants. 

Most contemporary interior mural paintings 
are not done in the traditional fresco buono 
(affresco) method because of the rather delicate 
nature of the surfaces of such works. Instead, secco 
techniques are sometimes used. (I will discuss the 
various types of fresco later on.) However, it is 
more convenient, less expensive, and less techni- 
cally involved to choose one of the easel painting 
mediums and procedures: acrylic dispersion, 
acrylic solution, alkyds, casein, or resin-oil. 

Exterior murals must be done in more 
resistant techniques, depending on the nature 
of the exposure; such options include mosaic, col- 
ored cement, glazed ceramic, porcelain enameled 
steel, or the acrylic dispersion or silicate paints. 


PLANNING A MURAL 
Unless you are free to do anything—in your own 
home, for instance—it is usually necessary to work 
with others on a mural project. The client, other 
artists, artisans, interior designers, and architects 
are ordinarily consulted during the planning of 
new construction. Engineers and landscape archi- 
tects might have to be included for the planning 
of exterior decorations. At the very least, the client 
must be satisfied if you are doing work in an 
existing structure. It is therefore essential that 
everyone involved have an understanding of the 
work, and that all are capable of working together. 


MURAL PAINTS AND TECHNIQUES 251 


Figure 15.1. The proportional grid system for squaring 
up drawings. The smaller grid, used for making 
studies, has the same 5:4 proportions as the larger, 


full-size one. 


A series of studies—drawings or color 
work—is generally the beginning point. Such 
images should be done to scale so that their 
appropriateness to a given setting can be judged; 
they also should take into account the surround- 
ings and the viewer's distance from the work. 
After these preliminary studies have been 
approved they can be scaled up by means of the 
grid system (see Figure 15.1) to a full-size cartoon 
and transferred to the surface being decorated. 

Any of the intermediate steps—site selection, 
and wall, ceiling, or floor surface preparation— 
between the acceptance of the design and the exe- 
cution of the work will depend on the type of 
technique chosen. 


INTERIOR MURAL PAINTS 
As touched upon later in this chapter, various kinds 
of paints can be used successfully for interior 
murals: oil paints, alkyds, and the two types of 
acrylic paints. However, the classic technique of 
fresco painting excels at meeting the special 
requirements of interior mural decoration—princi- 
pally, that the mural be free of surface glare and 
easily seen from many viewpoints. 
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Although fresco is used primarily for interior 
painting, it can also be used outdoors under cer- 
tain circumstances. These are briefly outlined here 
as well. 


Fresco 
Fresco is the Italian word for “fresh,” and it pro- 
perly refers to mural paintings executed on fresh 
wet lime plaster. Sometimes the term buono fresco 
(fresco buono) or buona fresco is used to distinguish 
the fresh technique from secco, painting on dry 
lime plaster, and mezzo, painting on half-dry 
lime plaster. 

The fresco technique of interior and exterior 
wall painting has its beginnings in the eastern 
Mediterranean Minoan civilization. Wall decora- 
tions in India date from 200 B.c. 

During the Renaissance, some of the master- 
pieces of Western art were executed in Italy, and 
it is there that we can see frescoes from all periods 
since Roman times. Giotto, Masaccio, Fra 
Angelico, Piero della Francesca, Michelangelo, 
and Raphael were masters of the technique, and 
their work exemplifies the classical and traditional 
approaches to fresco. 


Fresco is a catalytic medium. That is, dry 
pigments predispersed in plain water are brushed 
onto and absorbed into the damp plaster-coated 
wall. They become part of the wall, which under- 
goes a complex chemical change to convert back 
to its original form while locking the pigments 
within its matrix. Only those pigments that are 
resistant to an alkaline binder can be used in 
fresco; and in the case of exterior application, 
the pigments must also resist an acidic environ- 
ment. This rather limits the artist’s palette. 

The actual procedures for painting in fresco 
are simple. It is the preparation that is expensive 
and time-consuming. Artisans competent in wall 
construction and plastering must be hired if the 
artist cannot do the work, and they must under- 
stand the special nature of fresco plaster. Often 
apprentices or assistant artists are needed to help 
with the execution of the work. 


The Site 

When planning a fresco, you must consider the 
interior spaces and architectural embellishments. 
Aspects such as lighting, the viewpoint of the audi- 
ence, the size of the work, and the scale of the 
space present problems. 

For interior spaces, you should point out 
to the client that polluted city atmospheres may 
shorten the life of a fresco, since the pigments 
are not protected by a covering film or layer of 
vehicle. An enclosed and controlled environment 
is best for fresco, although planners in the coun- 
tryside, where the air might be cleaner, may not 
need to worry so much about this problem. 

Exterior sites are much more difficult, 
exposed as they are not only to pollutants but 
to wind, rain, and dust. A protected courtyard 
wall, a wall with a slight divergence from the 
vertical, or walls with protective overhangs might 
be made to work, but you should not make 
claims for the life of the painting. 


Preparing the Wall 
If you can start with new construction and have a 
fresco wall built from scratch, so much the better. 
It is more usual to have to build up the wall over 
existing construction. The wall must be absorbent 
and toothy, to provide a key for the plaster, and its 


structure must not contain any impurities that 

can later leach out and discolor the painting. 

New constructions and renovations should be done 
well in advance of the painting to allow the struc- 
ture to settle. Cracking is almost inevitable in both 
cases, and repairs should be made to the wall, not 
to the lime plaster ground. 


Exterior Walls 
The fresco plaster cannot be applied over concrete 
or cement substrates, because dissolved mineral 
salts will effloresce through the coatings. Smooth 
wooden walls, rarely encountered outdoors, and 
other wooden structures should have an exterior 
lattice of fir or spruce applied, to which a wire 
screen lath can be nailed as a key for the plaster. 
(See Figure 15.2.) 

Brick walls are excellent, provided they are 
carefully prepared. The cement mortar between 
the bricks should be pointed and repaired, with 
all loose particles removed and replaced. Any soft 
or crumbly bricks must be cut out and replaced, 
as must bricks that show efflorescence, mold, 
or any surface growths. Smooth and even brick 
walls should be given a tooth by going over the 
entire surface with a hammer and chisel to chip, 
score, and texture it. The entire wall must then 
be washed repeatedly with clear water: Wash twice 
while scrubbing to remove loose particles (use a 
stiff-bristled floor brush), then rinse twice. 


Figure 15.2. Metal plaster lath (wire screen) attached to 
wooden lattice nailed to a wall, to keep the fresco wall 
separated from original construction. 
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Figure 15.3. A stud wall with metal plaster lath. 
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Interior Walls 

Ideally, there should be an air space between an 
interior wall that backs onto an exterior exposure; 
the inside of the exterior wall should be coated 
thoroughly with a waterproof asphalt-base coating. 
The space provides an insulating pocket of dead 
air—it is even better if the space can be filled with 
fiberglass or foam insulation—and the coating pre- 
vents atmospheric moisture from affecting the lime 
plaster wall. Walls that back on other interior 
spaces do not necessarily need the insulating space. 

New or old plaster and plasterboard walls 
should be removed. It is best to build the lime 
plaster on a stud framing with lattice or wire 
screen lath attached. To save the mess of tearing 
down a wall, you can build a stud wall in front 
of, and slightly separated from, existing interior 
walls. Standard construction techniques should 
be used to ensure that the wall is sound. There 
should be both sills and top plates, and the studs 
should be spaced at 40 cm (16 inches) on center. 
Although it need not be a bearing wall, sup- 
porting the ceiling above, bearing wall construc- 
tion will be sounder than any shortcuts. Allow 
this kind of new construction to settle before 


plastering. (See Figure 15.3.) 
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Support, Ground, and Binder 
The plaster, or mortar, for fresco serves as the sup- 
port, the ground, and the binder for the painting. 
It must be prepared with particular care, of the 
purest and cleanest ingredients, to prevent any 
problems as it dries and ages. The plaster is applied 
in three or four coats of varying composition, with 
the last coat being richest in lime. 
The different coatings of lime plaster, 
in order of application, are: 
1. Rough coat. Also called the rough-cast 
or scratch coat and, in Italian, trullisatio 
or trusilar. 
2. Brown coat. In Italian, arricciato 
or arriccio. 
3. Sand coat. In Italian, arenato. 
This coating is sometimes left out. 
4. Painting coat. In Italian, intonaco. 


Slaked Lime 
The plaster binder for all of these coats is made 
from a base of roasted calcium carbonate, called, 
variously, quicklime, calcium oxide, or high-cal- 
cium lime. This caustic alkali may be found in 
building supply stores. Take care that it is the 
purest available, and that it does not contain clays, 


gypsum, mica, or metallic salts that can later cause 
efflorescence. It should be bought in powder form 
and handled with care. * Caution: Quicklime 

is caustic and can cause burns once it is mixed 
with water. 

The calcium oxide is converted to lime putty 
for the mortar by a process called slaking. Water 
is mixed with the calcium oxide powder, and the 
mixture is allowed to age. (See Box 15.1.) Since 
the character and performance of slaked lime 


improves with age, the time needed to prepare 
and cure it sufficiently is the principal drawback 
in making a proper fresco ground. It can take as 
long as two years for the slaked lime to age to 

a good consistency, and the best slaked lime has 
been allowed to age for twenty-five years or more. 
You may be able to locate a ready commercial 
source for slaked lime (see, for instance, Kremer 
Pigments, in the List of Suppliers); be sure, how- 
ever, that the substance is made of the purest 


calcium oxide. 


BOX 15.1. HOW TO MAKE SLAKED LIME PUTTY 


2 


Figure 15.4. Wooden trough for mixing mortar. 


MATERIALS 

# Quicklime (calcium oxide). 

= Clean soft water, with no dissolved mineral 
or metallic salts. 

= Garden hose. 

a Large wooden trough. 

= Garden hoe or masonry hoe. 

= Large wooden box with lid for storing 
the lime. 

= Gravel. 

® Ordinary shovel. 


Note: Make sure your tools are clean so as not to 
contaminate the lime. 


METHOD 

. Do this outdoors: Mix the quicklime in the wooden 
trough with enough water to make a loose paste. 
Using the hoe, mix carefully and thoroughly, and 
avoid splashing the caustic mixture. 

. Dig a pit in the ground below the frost line and 
lay down a base of gravel. The gravel provides 
drainage at the bottom of the hole and is essential; 
the gravel should be about 15 cm (6 inches) deep. 

. Construct a wooden box big enough to hold all the 


lime and lower it into the hole. Shovel the lime 


and water mixture into the box, spray it with water, 


cover it with the wooden lid, and shovel earth over 
the cover. As it ages, the lime should be stirred 
from time to time. Eventually it will develop into 

a putty that is malleable and perfect as a binder 
for the mortar. 


| 


Figure 15.5. Left: An ordinary garden hoe. Right: 
Masonry hoe. 


Figure 15.6. Wooden box for storing slaked lime. 
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Additives to the Lime 
To strengthen the wall, diminishing amounts of 
filler materials are used to reinforce the different 
coatings of lime plaster. The lower layers have more 
filler in proportion to lime, while the upper layers 
are richer in lime. Likewise, the lower layers of 
plaster should contain coarser filler; the upper 
layers, finer filler. 
Filler materials include the following, 
arranged in order from coarse to fine: 
© Crushed brick, crushed unglazed clay tile, or 
coarse sand. The average particle size should 
be about 1.5 to 3 mm (‘/1s to '/s inch) in 
diameter. 
© Coarse marble meal. The average particle 
size should be about 0.75 to 1.5 mm 
(‘/32 to '/is inch) in diameter. 
© Fine sand or marble dust. 


None of the filler materials should have 
any impurities that could cause efflorescence. 
The sand should be river sand, not beach sand 
(which can contain dissolved salts), and it should 
be thoroughly washed. The brick and tile pieces 
and the marble meal and dust should also be 
thoroughly washed. 

To wash the coarse fillers, spread them on a 
screen outdoors and rinse them with water from 
a hose. The screen should be fine enough to pre- 
vent the filler from being washed away. Rinse sev- 
eral times, and spread the material out on a clean 
tarpaulin to dry. Store it in bags indoors where 
it will not pick up any organic impurities from 
the ground. To wash finer filler such as sand and 
marble meal or dust, stir it in a bucket with water 
into a very loose slurry. Allow it to settle, then 
pour off the water. Repeat this procedure until 
the water is absolutely clear. Spread the filler out 
to dry; store in bags indoors. When it is mixed 
with the lime putty, the filler must be not only 
very clean but also completely dry. A film of 
water around the particles of sand, for example, 
could prevent the complete integration of the 
putty with the sand. 

As noted earlier, the proportion of coarse 
aggregate to fine adhesive materials in the mortar 
decreases with successive layers (see Box 15.2), 
producing a sound construction analogous to 
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BOX 15.2. HOW TO MIX THE LAYERS 
OF LIME PLASTER 


MATERIALS 
= Wooden trough. 
@ Hoe. 
= Slaked lime putty (see Box 15.1). 
m Screen. 
= Clean soft water, with no dissolved minerals 
or metallic salts. 
Note: Make sure your tools are clean so 
as not to contaminate the lime. 


FOR THE ROUGH COAT: 
#1 part lime putty. 
3 parts filler: crushed brick, crushed unglazed 
clay tile, or marble meal. 
FOR THE BROWN COAT: 
#1 part lime putty. 
@ 3 parts filler: coarse sand. 
FOR THE SAND COAT: 
#1 part lime putty. 
= 2 parts filler: fine sand or marble dust. 
FOR THE PAINTING COAT; 
#1 part lime putty. 


#1 part filler: fine sand or marble dust. 


METHOD 

1. To make a proper mixture of the ingredients for 
each of the coats, first combine them while 
they are dry. Use a trough and hoe to make the 
initial mix, making sure that the various mate- 
rials are fully incorporated with one another. 

. When the cover is removed from the lime pit, 

you will often find that a crust has formed on 
the surface of the putty. Scrape off the crust 


and remove bits and pieces of it before mixing 


with the filler by straining it through a screen. 
Next, hoe the strained putty with the filler 
thoroughly until you have a dry mixture in 
which there are no lumps or separate agglom- 
erations of one or the other material. 

. After the dry mixture is made, add a little 
water and hoe again. Continue adding water, 
a little at a time, and hoeing until the mortar 
reaches a plastic consistency that can be trow- 
eled onto the wall. 


that of an oil painting (“fat over lean”). 

The application of each coating of lime 
plaster should proceed once the previously laid 
layer has set, but before the surface has dried to 
a crust. (See Box 15.3.) A crust will normally 
form within six to ten hours of application, 
depending on the relative humidity of the envi- 
ronment. If you will not be able to apply the 
next coating before a crust forms, provide a 
mechanical key for the new layer by applying 
the lower coat roughly or by scratching a key 
into it with a metal comb. 

Before the initial application of the rough 
coat, and between each succeeding application 
of the other coatings, the wall should be thor- 
oughly wetted with water, either by brushing it 
on with a plastering brush or by liberally spraying 
it with a hose. Allow the water to soak into and 
disappear from the surface of the wall before 
applying the mortar. 


Preparatory Cartoons 

Only the most accomplished and self-assured 
artist (say, Michelangelo) can use an improvisa- 
tional approach to painting in fresco. So much 
energy and expense go into preparing the wall that 
few are willing to risk spoiling the effort; large or 
obvious mistakes cannot be painted over with any 
guarantee of success. The prudent artist will pre- 
pare sketches, drawings, and tonal studies of the 
project, all subject to approval by the client, and 
a final color sketch showing the visual concept 
in its final form, in scale with the surface to be 
covered. For the color sketch it is wise to use a 
water-thinned paint and only those pigments 
that can be used in fresco. 

Since the artist must obtain approval for 
his or her idea before the project can begin, the 
sketch should be ready before the wall is built. 
The final small-scale color study is enlarged by 
means of the proportional grid system into a full- 
size line drawing called a cartoon. (Cartoons look 
like outline drawings in a children’s coloring 
book.) Brown wrapping paper, white butcher's 
paper, or smaller pieces of paper taped together 
can be used for the cartoon (see Figure 15.7). 
This line drawing need not include every detail 
of the composition, but it should show all the 


Figure 15.7. Cartoons. Top: One large piece of paper on a 
roll. Bottom: Smaller pieces of paper taped together. 
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Figure 15.8. Cartoon divided into sections denoting a 
day's worth of painting. 


Figure 15.9. Pounce wheel for punc- 
turing cartoon lines. 


major design elements and their proper placement 
within the picture. Charcoal, Conté crayon, or 
soft pencil can be used to make the cartoon, and 
when the drawing is finished the whole picture 
can be divided with heavier lines into sections 
that help you estimate how much you can accom- 
plish in a day’s worth of painting (see Figure 
15.8). 

The lines of the drawing are then gone over 
with a pounce wheel (Figure 15.9), which pierces 
the paper at regular intervals. An ordinary fin- 
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BOX 15.3. HOW TO APPLY LIME PLASTER 


MATERIALS 
# Clean, well-aged lime putty. 
m Hose and a source of clean water. 
# The various fillers. 
& Wooden mixing trough and hoe. 
F : , Figure 15.10. Homemade wooden mortarboard. 
= Buckets for measuring the ingredients. 
= Mortarboard for holding the mortar. 
= Trowel, about 10 x 25 cm (4 x 10 inches), with 
a handle, for throwing (flinging) the mortar; 
the size of this tool will be determined by the 
area of wall to be covered. Figure 15.11. Metal trowel. 
= Perfectly straight length of 5 x 10 cm (2 x 4 inch) 
lumber to serve as a straightedge, the length 
determined by the size of the wall. 
= Metal comb for scoring the damp plaster. 
= Wide, soft-bristled plastering brush. 
= Wooden float, about 15 x 30 cm (6 x 12 inches), 
for smoothing the surface of the mortar, Figure 15.12. Metal comb for scratching damp plaster. 
= Metal float for polishing the mortar. 
Ss 
METHOD: THE ROUGH COAT 
1. If the wall is brick, soak it thoroughly with water 
and allow the water to soak into it. If the wall is 


a stud wall with wooden lath, soak the lath with , ; 
Figure 15.13. Plastering 


water. If the wall is a stud wall with a wire 
brush. 


screen lath, there is no need to soak it. 
2. Mix the rough coat’s dry ingredients in the 
wooden trough, and then add enough clean 
water to make a stiff paste. Mix thoroughly. 
3. Beginning at the bottom and working toward 
the top of the wall, use the trowel to fling the Figure 15.14. Wooden plaster float. 
mortar at it from a distance of about 30 to 60 
cm (1 to 2 feet) and at a slight sideways angle. 
The mortar is slapped on from this distance 
to force it into the mechanical key and to rid it 
of air bubbles; the angle of application will keep 
bits of the mortar from splattering back into igure 35.15. Meta ipiasionticat. 
your face. 
4. Build the rough coat to a thickness of about 
6 mm ('/, inch). 
5. Level the surface of the wail with the length 
of straight lumber, but do not make the surface 
too smooth. Scratch the wall with the metal 
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comb in an overall random pattern to provide 
a key for the next layer. 


. Spray the wall with water before the plaster sets. 


It will set in about 20 to 30 minutes. 


METHOD: THE BROWN COAT 


. While the rough coat is setting, clean out the 


trough and mix the brown coat materials. 


. Wait until the standing water on the wall has 


disappeared, but begin application of the brown 
coat before the wall dries out. It is possible but 

not absolutely necessary to apply the brown coat 

in two steps: in a thin, even layer of brown coat 
mixture thinned with water, followed immediately 
by a richer layer of brown coat of normal consis- 
tency. The application of two layers will ensure 
better adhesion. Trowel on the brown coat(s) evenly 
and smoothly. 


. Build the brown coat to a thickness of 1.2 to 1.8 cm 


('/2 to 3/4 inch). Some accounts recommend that 
the thickness of the rough coat and the brown coat 
combined be 2.5 cm (1 inch); others say they can 
be of equa! thickness, for a combined total of 3.75 
cm (1'/: inches). Experience indicates that thinner 
walls, and thinner layers within the wall, present 
fewer adhesion problems; on the other hand, 
thicker walls can be more stable. 

It should not be necessary to level the brown coat 
with the straightedge (the 5 x 10 cm/2 x 4 inch 
piece of lumber). As before, scratch this coating 
with the metal comb to give it a key. 


. Spray the wall with water after the plaster sets 


but before the crust forms. 


METHOD: THE SAND COAT 


. While the brown coat is setting, clean out the 


trough and mix the sand coat materials. 


. Wait until the standing water on the wall has 


disappeared, but begin application of the sand coat 
before the wall dries out. The sand coat may also 
be applied in two steps like the brown coat. Trowel 


the mortar on evenly and smoothly. 
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Build the sand coat to a thickness of about 9 mm 
to 1.25 cm (?/s to '/2 inch). 


. Before the sand coat sets, give it a smooth finish 


with the wooden float, then lightly splatter the 
wall with the plastering brush dipped in water. 

Dip the float in water to keep it from sticking to 
the wall, then scrub it over the sand coat with a cir- 
cular motion, holding it flat against the wall until 


the surface is smooth. 


. You can let the wall dry before you apply the 


painting coat, since there is usually some further 
preparatory work to be done before painting can 
begin. Spray the wall with water before proceeding 
with the painting coat. 


METHOD: THE PAINTING COAT 
Fresco paints will be absorbed into and held by 
the lime only when the painting coat is fresh and 
damp. Therefore, only as much painting coat as can 
be covered by a day’s painting session (say, 6 to 10 
hours’ worth) can be applied at one time. Any 
unpainted areas of the painting coat must be cut 
out of the wall at the end of the day and a new 
application of fresh lime made before the next 
painting session. 


. Spray the sand coat with several applications 


of water. 


. Mix the painting coat ingredients in a clean trough. 
. After the water has been absorbed into the plaster, 


trowel on the painting coat to a thickness of no 
more than 3 mm ('/s inch). Cover only those areas of 
the design surface that can be painted in one day. 


. Finish the painting coat surface with a wet wooden 


float. To make a finer surface, polish the mortar 
with the metal float using a circular motion and 
holding this tool flat against the wall, as with 

the wooden float. After the painting coat has been 
finished off, the painting can begin. 
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ishing nail or large pin can be used for this, 

but the pounce wheel will perforate the paper 
more efficiently and is the easiest tool to use. 
The aim is to produce a stencil that can be trans- 
ferred to the wall. 

When the cartoon is finished and perforated, 
hang it, using tape or small tacks through its 
upper edge, on the wall over the damp painting 
coat. When you then pounce (tap) a cheesecloth 
bag full of crushed charcoal against the drawing, 
the charcoal dust goes through the perforations 
and is deposited on the wall. This leaves a faint 
outline of the cartoon—a dotted line—as a guide 
to the painting that will follow. 

If it’s not possible to complete a wall painting 
in one day’s work, then the entire wall should not 
be covered with the painting coat. By the same 
reckoning, the only parts of the cartoon that need 
be transferred to the working surface are those 
involving the sections that are going to be painted 
during a given session. Some artists prefer to see 
the whole idea at once as it is developed, and this 
is difficult if the wall is so large that it cannot be 
painted in a day. A way around this problem is 
to pounce the cartoon onto the sand coat before 
the painting coat is applied. If you choose this 
approach, dust excess charcoal off the sand coat 
before you begin to apply the painting coat so 
that the charcoal will not interfere with the adhe- 
sion of the painting coat. You will then have to 
pounce the part of the cartoon for that day’s 
painting on the newly laid painting coat. 

If you transfer the cartoon to the painting 
coat, do so only for those sections marked on 
the cartoon as suitable for a day’s worth of 
painting. Try to make these divisions as inconspic- 
uous as possible, perhaps running dividing lines 
along edges of shapes. A line through a large flat 
area of color will make it very difficult to match 
color mixtures during the painting, especially 
from one day to the next. 


Pigments for Fresco Paints 
Lime plaster is an alkaline ground. Since it is also 
the binder for the paint, it becomes intimately 
mixed with the pigments. Therefore, only those 
pigments resistant to alkaline systems can be used 
in fresco. A palette can consist of one or more pig- 
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ments from each hue section below, depending on 
your intentions or the requirements of the design. 

© Reds: Indian red; light red oxide (English 
red); Mars red; naphthol AS-TR red (PR 7); 
Venetian red; cadmium reds (but test first 
for resistance to the lime); quinacridone 
magenta, scarlet, and red. 

© Oranges: cadmium orange (but test first); 
benzimidazolone orange (PO 62). Oranges 
can also be mixed from reds and yellows. 

© Yellows: raw sienna; Mars yellow; yellow 
ochre; arylide (Hansa) yellow; cadmium 
yellows (but test first); titanium yellow. 

© Greens: chromium oxide, opaque; viridian 
(chromium oxide, hydrous); green earth; 
cobalt green; green gold; light green oxide; 
phthalocyanine green. 

© Blues: cobalt blue; both varieties of cerulean 
blue; ultramarine blue (but it can turn white 
in the presence of calcium); phthalocyanine 
blue, alpha form (PB 15/74160); PB 16 
(74100) may bronze: See the pigment list, 
Table 7.1. 

© Browns: Mars brown; burnt sienna; raw 
umber. (Browns can be mixed.) 

© Blacks: ivory black; Mars black; carbon black. 

© Whites: titanium white; zinc oxide; slaked 
lime putty; Bianco Sangiovanni (Saint John’s 
white)—the traditional white fresco pigment. 
Bianco Sangiovanni can be made in your 
studio; see Box 15.4. 


Although this list of pigments is rather lim- 
ited by comparison to those in other mediums, 
it is still quite large. To avoid having to make too 
many choices, you can use a palette consisting 
of a few basic low-chroma hues at first. Brighter 
colors can be harder to control in a massive com- 
position. Mixing fresco pigments is a very simple 
process; see Box 15.5. Also, see Kremer Pigments 
(in the List of Suppliers), which has a range of 
colors especially prepared for fresco painting. 


Tools and Brushes 
Both bristle and hair brushes can be used for 
fresco. Because of the scale of most frescoes, it is 
advisable to have a supply of large brushes with 
longer hairs, bristles, and handles than are 


BOX 15.4. HOW TO MAKE BIANCO 
SANGIOVANNI 


MATERIALS 
= Aged slaked lime. 
= Paint-making setup (see chapter 8). 
w Distilled water. 


METHOD 
1. Form small cakes of aged slaked lime, and 
allow them to dry completely. 
. Crush the cakes and grind them on the slab 
with the muller and some distilled water into 
a paste. Form cakes and allow them to dry 
completely. Repeat the process until the cakes 


no longer hold together in a solid lump. 


. Grind the cakes with water into a loose paste 
to make the white paint. 


employed in easel painting. The plasterer’s brush 
can be used for wetting the wall and making 
washes. 

Palette and painting knives can be used for 
mixing large batches of paint; a plastic palette 
knife is helpful for making the cuts when 
removing a section of the painting coat that 
cannot be painted in one day. A putty knife is 
handy for helping in the removal of painting 
coats, and can also be used for mixing large 
batches of color. 


Mix the colors to be used in each day’s work 
in various glass or ceramic containers—jars, cups, 
and so on—that can be cleaned out or easily 
discarded. These containers serve as the equivalent 
of a palette. A water sprayer filled with distilled 
water can be used to wet colors in your mixing 
pots to keep them from drying too quickly, and 
also to spray the wall. 


Painting Techniques 

If all the ideas of the composition are worked out 
beforehand, you should be able to begin painting 
immediately after the wall has been completed and 
the cartoon transferred. If you are inclined to 
change your approach to paintings in midstream, 
you must be able to do so within the time limits 
imposed by the drying lime plaster. Painters with 
a clear idea of the intent and arrangement of the 
work can probably make small adjustments as 
they go along, but it is certainly easier, and far less 
nerve-wracking, to have a well-thought-out plan 
of action to rely on. 

To begin, allow the painting coat to dry 
out for about half an hour, until it is set to a con- 
sistency that will hold the indentation left by your 
fingertip pressed gently into it. There should 
be no water standing on the surface of the wall. 

Transfer the cartoon by pouncing. Start the 
painting at the top of the wall and work down- 
ward to avoid splashing finished areas with drips 
and splatters. Proceed as you would with trans- 
parent watercolor by washing on transparent 
tones of color over broad, general areas. This 


ANGLED UNDERCUT TO REMOVE 


UNPAINTED PLASTER 


PAINTING COAT 
SAND COAT 


BROWN COAT 


ROUGH COAT 


Figure 15.16. Undercutting the painting coat so 
the next day’s application will lock into it. 
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approach will unify the composition from the 
beginning, but it is by no means a rule. Allow 
washed-over areas of paint to sink into the plaster 
before applying overpainting. Overpainting can 
proceed with additional washes of thin color, 
leaving the bare wall as the white or highlight 
areas. Then gradually deepen the color tones 
until the final effect is reached. 

More direct applications of color can be 
made by mixing paints separate from the 
painting—color with color or colors with white. 
When white admixtures are made with color, the 
result is somewhat like what occurs in gouache: 
The mixtures appear translucent when they are 
wet, but dry much lighter. This effect should be 
taken into account. The lightening of the tone is 
more apparent with the lime putty white and 
Bianco Sangiovanni than with the titanium white. 

Bianco Sangiovanni is oxidized lime putty, 
which is why it no longer has a binding effect. 
But the lime putty white is the pure slaked lime 
used to make the wall; it acts not only as a pig- 
ment but also as a binder. When lime putty 
whites are used, either alone or in mixtures with 
color, it is possible to build up a slight impasto. 
This most emphatically does not mean the 
impasto possible in oil painting. 


BOX 15.5. HOW TO MAKE 
FRESCO PAINTS 


MATERIALS 
= Distilled water. 
w Artist-grade dry pigments. 
u Paint-making setup (see chapter 8). 
™ Glass, ceramic, or plastic jars with plastic screw- 


on covers, for storing pure pigment pastes. 


METHOD 
1. Grind each pigment separately in distilled 
water to a creamy consistency, rather like 
sour cream. 


2. Store the paints in the jars. Pour a bit of dis- 


tilled water over the top of the creamy pastes 


to keep them from drying out. 
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As the painting continues, try to resolve 
the image quickly and conclusively. Again, as in 
transparent watercolor, areas that are worked over 
excessively tend to lose vitality and luminosity. 
Furthermore, remember that you are working 
on a damp ground that can be disturbed by too 
much brush activity. Keep the color harmonies 
simple and broad at first—using complementary 
colors for shadow areas, for instance, rather than 
going immediately to darks and lights. Reserve 
the detail touches and small corrections for the 
end of the painting. Final accents of straight color 
and whites or light colors can be applied only 
when the complete idea is realized. 

When the painting coat begins to dry out, 
painting must stop for the day. Paint that seems 
to go on dry, as though it were being drawn rap- 
idly from the brush (as paint sometimes goes on 
an unsized glue-gesso ground), is a sign that the 
plaster is drying out. The drying out can be 
delayed for a while by spraying the wall with a bit 
of distilled water, but paint must not be applied 
to the dried surface: It will not stick properly. 

Any areas that have not been painted must 
be cut out of the wall. Score the edge of the cut 
along a line in the design that is inconspicuous— 
a contour separating two distinct color areas, for 
instance—so that the painting can begin the next 
day without delays caused by having to attempt 
a color match. Dividing a large, flat area of color 
will pose numerous problems. Use the plastic 
palette knife or putty knife to make the cut deep 
enough to penetrate the painting coat completely, 
and slightly undercut the line to provide a key for 
the next day’s application of fresh plaster. Scrape 
away the excess painting coat with the putty 
knife. (See Figure 15.16.) 

When replastering the next day, wet the 
edges of the cut with a liberal spray of distilled 
water so the new plaster will adhere to the old. 
Put on the new mortar carefully to avoid 
splashing the painting. Corrections in the 
painting, if kept to small areas, can be made in 
paints like egg tempera or casein, or with a varia- 
tion of the fresco buono technique called secco. 

As the wall continues to dry, the paint will 
become slightly lighter in value. The wall will take 
pethaps a month to dry completely, depending 


on the relative humidity of the surroundings. 
When you are making small corrections in a dif- 
ferent medium, it is advisable to wait until the 
wall is completely dry so that color matches can 
be more accurate. 

The cycle of damp and dry conditions in the 
atmosphere may produce cracks in the wall, but 
should not cause deterioration of the painting. 
The greatest dangers to the life of a fresco are 
related to pollution and efflorescence. 


Secco 
Secco is the Italian word for “dry,” and refers to 
the process of painting on a dry lime plaster wall. 
Technically, there is no such thing as fresco secco, 
since this phrase is a contradiction in terms, but 
it is often used nonetheless. 

Secco can be executed in any number of dif- 
ferent kinds of paints on a fresco wall, the prin- 
cipal difference between it and fresco buono being 
that the paint has its own binder and sits attached 
to the surface of the wall. In fresco buono, the wall 
itself is the binder and the pigments become a 
part of it, making for a more durable structure. 
Secco techniques, subject to greater stresses than 
relatively smaller easel paintings, can suffer a pro- 
portionately greater number of defects. 

A technique that perhaps gives rise to the 
notion of a fresco secco is the following: A regular 
fresco wall is built up to the sand coat layer. 
Instead of a painting coat finish, the wall is given 
three or four coats of a dilute lime putty paint— 
slaked lime putty diluted with distilled water to 
the viscosity of a latex housepaint. (See Box 15.6.) 
Each coat is applied as soon as the preceding coat 
is set but not bone dry. The paints are made by 
grinding the pigments in lime water and applied 
to the wall using the fresco painting process. 
Although the effect is like fresco buono, the pig- 
ments lie on the surface of the wall and are quite 
likely to chip or flake off as the wall ages, or if 
moisture penetrates the wall. 

Other paints can be used on a dry fresco 
wall, such as egg tempera, egg-oil emulsion tem- 
pera, casein, and size paints. All these paints 
should be thinned well with water and built up 
slowly; heavy applications of impasto will fail. 
Acrylic dispersion paints can also be applied to 


BOX 15.6. HOW TO MIX 
SECCO PAINT 


MATERIALS 
= Slaked lime putty. 
® Distilled water. 
= Fresco pigments. 
= Paint-making setup (see chapter 8). 
= Two small plastic buckets. 


METHOD 
1, Make a lime water by mixing 1 part of slaked 
lime putty with 4 parts distilled water in a 
small plastic bucket. Allow the lime putty to 
settle, and drain off the water into the second 
bucket. Allow the drained water to settle 
again. 


. Grind the fresco pigments in the settled 


lime water. Make corrections to a large area 
of the wall by cutting out that section and 
then replastering and repainting it; some 
writers recommend cutting out the sand coat 
along with the painting coat, and reapplying 
both. Corrections to large areas of the wall 
should be made within 24 hours of the orig- 
inal plastering. 


a fresco wall. They, too, should be thinned and 
slowly built up, and they can produce more 
opaque effects and greater impasto with less 
chance of failure. 

Acrylic solution and alkyd paints can be used 
for secco painting, but the work will rapidly begin 
to lose the special optical quality of a mural paint: 
rather dry-looking, light and somewhat narrow 
value ranges, minimum surface irregularities, and 
little surface reflection. If the paint is applied as 
it should be, in layers containing the correct pro- 
portion of binder to pigment, these paints will 
soon develop a reflective surface. Because the 
fresco surface is absorbent—but not necessarily 
evenly absorbent—the painting can end up with 
a disagreeably uneven appearance, which to be 
corrected must be varnished. And of course the 
problem will be compounded by varnishing. 
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Oil paints have also been used for interior 
murals, but again, the fresco wall is unevenly 
absorbent and can result in a spotty effect. The 
optical and technical characteristics of oil paint 
are not compatible with the desired effect of a 
mural paint. Furthermore, oil paints present com- 
plicated technical problems (such as yellowing 
and embrittlement) that make their use on such 
a scale on a plain wall formidable and ill-advised. 

When artist and client agree that a more 
reflective and robust paint is suitable, 
marouflage—the technique of attaching a painted 
fabric support to a wall with an adhesive—can 
help reduce the drawbacks outlined above. The 
painter’s task is simplified a bit—you can do the 
work in your studio, without the assistants needed 
for fresco work—but the installation can be com- 
plicated. If the wall is large, a good bond between 
the fabric and the wall will be hard to achieve. 
The use of white lead in oil, the traditional adhe- 
sive for marouflage, will guarantee a good bond 
but will also make the work difficult, if not 
impossible, to remove from the wall if conserva- 
tion problems appear. The white lead adhesive 
will also deteriorate beneath the fabric if the wall 
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WOODEN FRAME 


is subject to damp and dry cycles, producing 
cracks and tears in paint and fabric. 

Better yet, just execute the paintings on 
standard supports, rigid or flexible, and then 
attach them independently to the wall. Of course, 
the work is no longer a mural, but just a very 
large picture. 


Fresco Panels 
If the problems of working at the site cannot be 
surmounted or if there are logistical difficulties, 
fresco paintings can be done on small panels that 
are then attached to interior walls. You can nail 
together lumber stock 3.75 x 5 cm (1'/2 x 2 inches) 
to form a framework for the structure, with the 
3.75 cm (1/2 inch) dimension forming its depth. 
Brace the rear of each corner with angle irons to 
keep the panels square. Then nail a wire screen lath 
to the rear of the frame, and add cross-bracing to 
large frames; the cross-bracing is behind the lath. 
Then build the fresco wall within the frame and 
bring it flush with the front of the wooden sur- 
rounds (Figure 15.17). The painting proceeds as 
in the classical technique. 

Fresco panels are excellent practice for those 
who are unfamiliar with the technique. As fin- 
ished products they are also good, although if the 
panels are large, they can be very heavy and thus 
may be difficult to install. Steel hangers should 
be attached to the upper perimeter of the panel. 
These are then hung on steel rails built into the 
wall. Such custom work can be expensive, but 
perhaps no more so than for any other mural 
process. 


PAINTING COAT 


Figure 15.17. A fresco panel. 


EXTERIOR MURAL PAINTS 
The problems of durability and resistance to 
mechanical damage are magnified when the mural 
is exposed to outdoor atmosphere. Even in rela- 
tively pollution-free environments, exterior mural 
paints are subjected to abnormal stresses. Intense 
exposure to ultraviolet light and windborne parti- 
cles are especially destructive. If glossy paints are 
used, adhesion of the ground and paint to the 
support is made difficult if there are any openings, 
however tiny, through which water vapor can 
penetrate. 


The Site 
If possible, the site and its orientation should be 
given major consideration. A wall facing northeast 
will not only be out of the direct rays of the sun 
but also will be sheltered from the prevailing 
winds. Overhangs or parapets will provide some 
protection from rain; particularly choice sites are 
cloisters or other galleries open to the outside but 
sheltered by a covered walkway. Since moisture is 
the biggest problem, apart from exposure to ultra- 
violet light, try to arrange the execution of the 
mural in late spring, when dry weather may be 
more constant and predictable. 


The Wall 
You can use a plain brick wall for an exterior 
mural, but first go over it thoroughly to remove 
any broken or crumbly bricks; bricks with surface 
efflorescence, mold, old paint, or other organic 
growths; and any crumbly mortar. A solution of 
1 part household bleach to 3 parts water will elimi- 
nate mold and mildew. The wall should be scoured 
with a wire brush and thoroughly washed with 
water, and all the mortar repointed and brick 
repaired. You can paint directly on the brick if 
you do not mind the textural interference the 
brick and mortar will cause. 

The wall should be primed with at least two 
coats of a PVA dispersion adhesive (1 part adhe- 
sive to 5 parts water) to buffer against the alkaline 
constituents present in all masonry walls, to lessen 
the absorbency of the surface, to make it more 
evenly absorbent, and to isolate the wall from the 
painting as far as possible. It is not wise to 


attempt to seal the surface completely, since blis- 
tering of applied paints can easily occur; the PVA 
dispersion is porous, and at the recommended 
dilution it will allow water vapor to be absorbed 
and expelled from the brick. A less textured sur- 
face can be applied to a brick wall, which gives 

it something of the character of a plaster wall. 

A cement mixture containing proportions of 
Portland cement (a hydraulic cement made 

of pulverized hydraulic calcium silicates), fine, 
clean river sand, and slaked lime putty can be 
troweled on the wall in two layers, flattened and 
smoothed, primed, and painted. The mixture 

is called stucco. Two kinds of stucco can be made, 
one for hard brick or concrete walls (see Box 
15.7) and one for soft brick or concrete (see 

Box 15.8). 

Whether the stucco is hard or soft, avoid 
applying either when there is danger of frost. If 
there are any crumbled or powdery areas in the 
stucco when it has dried, they must be cut out 
and replaced. 


Pigments 
Pigments chosen for outdoor application must 
have the highest lightfastness rating. They must 
also be resistant to alkaline supports, grounds, and 
vehicles, and to acidic atmospheres. The palette 
is slightly more limited than for indoor frescoes. 
© Reds: red iron oxides (Mars, burnt sienna); 
quinacridone red and scarlet. 
© Oranges: these can be mixed from reds 
and yellows. 
e Yellows: titanium yellow; yellow iron oxides 
(Mars, raw sienna, yellow ochre). 
© Greens: phthalocyanine green (PG 7); 
green gold; chromium oxide green, opaque; 
light green oxide. 
¢ Blues: phthalocyanine blue, alpha type 
(PB 15/74160); cerulean blue; cobalt blue; 
manganese blue. 
© Purples: quinacridone violet; Mars violet. 
(Purples are easily mixed.) 
¢ Browns: brown iron oxides. 
© Blacks: Mars black. 
e Whites: titanium white, rutile (nonchalking) 


type. 


MURAL PAINTS AND TECHNIQUES 265 


BOX 15.7. HOW TO MAKE 
HARD STUCCO 


MATERIALS 
® Hose and source of clean water. 
® Wooden trough. 

B Hoe. 
= Shovel. 
® Very clean, washed river sand. 


a White Portland cement. 


METHOD 

. Mix1 part dry Portland cement with 3 parts 
dry sand. Mix enough for two coats; divide 
in half. 

. Add enough water to half the mixture, a little 
at a time, while thoroughly hoeing, until the 
stucco reaches a puttylike consistency. Reserve 
the second half of the mixture, in its dry state, 
to use for the second coat. 

. Chisel a key onto the support if there is an 
insufficient texture to hold the stucco; most 
hard walls will need to be chiseled. Spray the 
wall with water until it is soaked, and wait 
until there is no standing water on its surface. 

. Apply the first coat with a trowel or wooden 
float, starting at the bottom and working up, 
to a thickness of about 6 mm ('/, inch). When 
it has set, but before it has dried, scratch it all 
over to give it a key. 

. Apply the second coat when the first coat is 
dry, using the wooden float to get a smooth 
surface, to the same thickness as the first coat. 
A light spray of water can be given to the first 
coat before the second is applied, but do not 


apply the second coat to standing water. 


Synthetic Dispersion Paints 
Acrylic dispersion paints can be used for exterior 
mural decoration. Industrial varieties will not have 
the durability of those made by artists’ paint manu- 
facturers. Claims of “high-performance exterior 
paints” mean that they may last as long as seven 
to ten years—hardly high performance where our 
expectations are concerned. There is no reason to 
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adopt a fatalistic attitude about this situation, 
however. Spend the money and use the best artists’ 
paint for exterior murals. Do not mix brands. 

You can apply the paint over a PVA disper- 
sion priming without the application of a ground, 
but it is better to have a white reflective surface 
if the colors are to be fully developed. An acrylic 
dispersion ground can be applied to the PVA 
priming. A stucco surface made with white 
Portland cement may be white enough so that 
a ground is not needed. 

To protect the paints from ground moisture, 
which will rise by capillary action, start the 
painting at least 60 cm (2 feet) above ground 
level. Develop preliminary sketches, color studies, 
and cartoons as in fresco painting. You can square 
up the wall with chalk snap lines and pounce the 
cartoon onto the surface. 


BOX 15.8. HOW TO MAKE 
SOFT STUCCO 


MATERIALS 
= Same materials and equipment as for the hard 
stucco prepared in Box 15.7. 
= Slaked lime putty. 
= PVA adhesive. 


METHOD 
. Mix 1 part dry Portland cement, 1 part slaked 
lime putty, and 5 parts dry sand. Mix enough 
for two coats; reserve half. 


. Add enough water to half the mixture, 


a little at a time, while thoroughly hoeing, 


until the stucco reaches a puttylike state. 
Reserve the second half of the dry mixture 
for the second coat. 

. The support need not have a key chiseled into 
it, but it should be given an application of PVA 
adhesive (1 part adhesive to 5 parts water). 
One coat should be enough. Allow the primer 
to dry. 

. Apply the first and second coats of soft stucco 
as in the instructions for hard stucco. 


Use hair and bristle brushes to paint. If the 
wall is large, choose large brushes. The paint can 
be applied straight but will penetrate the wall 
better if it is thinned with up to 2 parts of clean 
water plus 2 parts of an acrylic dispersion medium 
for the first coat. To maintain coherence in the 
design, you will need to work the image as broadly 
as possible at first, reserving the details for later 
application. A slight impasto can be built up, but 
remember that projections from the plane of the 
wall will collect a surprising amount of dirt. 

The porous synthetic dispersion paints 
should not be varnished in exterior applications. 
A sealed surface can develop blisters that may 
eventually crack open, and unless it’s one of the 
newer acrylic solution varnishes incorporating 
UV stabilizers, the varnish will be degraded 
quickly by ultraviolet light; it can bloom or craze 
over its surface and obliterate the image. A glaze 
of acrylic dispersion matte medium, thinned 2 
to 1 with water, can be applied over the work and 
will provide some protection for a limited time. 
The mediums have been known to bloom on 
excessive exposure to moist atmospheres, however, 
and they probably should be then coated with a 
UV-stabilized solution varnish. Any bloom that 
occurs in the paint films themselves may be over- 
powered by the colorants present. But again, so 
much depends on the exposure conditions that 
predictions for durability are not reliable. 


Experimental Exterior Paints 
(Silicate Paints) 

The silicate paints, first developed in the nine- 
teenth century in Germany and perfected by the 
chemist Adolf Wilhelm Keim, are based on solubi- 
lized sodium, potassium, or lithium silicate. The 
potassium silicate paints Keim developed (from 
earlier work with sodium silicates by Johann 
Nepomuk von Fuchs) were further improved in 
the 1930s. These were ultimately developed as 
industrial coatings, primarily “zinc-rich” paints 
for protecting equipment and structures outdoors. 
They are used mainly on nonabsorbent substrates, 
as distinct from the normally absorbent bases 
for mural paints. 

A great deal of speculation about the dura- 
bility of the silicate paints has been generated in 


literature on artists’ materials; Ralph Mayer and 
Kurt Wehlte (see Bibliography) offer more or less 
cautious endorsements of the medium. Conserva- 
tors and chemists who deal with artists’ paints are 
a bit more cautious in their opinions, and some 
have condemned these materials as being less 
durable than once thought. The paints have been 
in use for only about sixty years in varying condi- 
tions of exposure, and they were certainly not 
developed specifically for artistic use. Any recom- 
mendations are provisional. 

The chemical process by which silicon ester 
binders work is essentially catalytic—that is, the 
binder, containing ethy] silicates and ethyl 
alcohol, remains stable and inert until a catalyst, 
a mixture of water and hydrochloric acid (HCI), 
is added. When the catalyst is added, a reaction 
occurs that causes the alcohol to evaporate and 
the silica to form a colloidal gel. The reaction is 
not reversible and cannot be inhibited once the 
catalyst is added. 

When the binder is exposed in thin films 
outdoors, atmospheric moisture and continuing 
reactions within the colloidal silica contribute 
to the gel’s further reduction to pure silica. Pure 
silica is the dioxide form of silicon, a nonmetallic 
element occurring in nature in both amorphous 
and crystalline forms, especially in quartz and 
agate rocks. In other words, the binder is reduced 
once again to its natural form, locking pigments 
dispersed in it within its crystalline matrix. 

Although the silica forms a layer, its film is 
very porous. The paints on a porous wall look like 
those applied in a fresco technique, which is to 
say that the vehicle is nearly undetectable and 
what you see is the wall and the color. The films, 
therefore, are subject to mechanical wear and tear, 
and can be scraped off by abrasion or worn off by 
abrasive particles like those that might be blown 
against the wall by wind. 

Survival of the paints depends on the nonre- 
active characteristics of the inert silica and the 
resistance of the pigments. The problem with 
the fresco technique as applied outdoors is that 
the substrate (the lime plaster wall) can react with 
modern acidic atmospheres and deteriorate. If 
the silicate binders are as inert as claimed, they 
ought not to react even under such extreme con- 
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ditions of atmospheric pollution as are often 
found in urban areas. Unfortunately, it is too early 
to tell about the survival rate of paintings in the 
silicate binder. Only the actual passage of time 
will indicate the durability of murals painted with 
the silicates. 

Nevertheless, if you wish to try the technique 
you should remember that the manufacturer 
cannot accept responsibility for the use or poten- 
tial misuse of its products, and assumes no legal 
liability for such use; all the silicate paints and 
their derivatives discussed in this chapter should 
be considered experimental. You can purchase the 
paints ready-made from Keim (see List of 
Suppliers)—they are very expensive—or you can 
try making them yourself. 


Preparation of Silicate Vehicle and Paint 
There are three methods for preparing the vehicle; 
they use the same materials. (See Box 15.9.) The 
pigments used for silicate painting are all those rec- 
ommended for fresco, since they must be resistant 
to the alkali ground of white Portland cement. 

Mixing the pigments with the vehicle is the 
most difficult aspect of the process. The pigments 
must be combined with the vehicle directly before 
painting, but the binder is highly volatile, making 
grinding on a slab an unsatisfactory method of 
dispersion. Two methods are suggested. (See 
Box 15.10.) * Warning: The materials can be 
dangerous. The vehicles described below are alka- 
line and will irritate the skin; the dried flakes 
of the potassium silicate can cause eye injury. 
Avoid skin and eye contact by wearing goggles 
and gloves, and wash thoroughly after handling. 

For all methods, use approximately the 
following proportions of vehicle to pigment, 
by volume: 80 parts vehicle to 3 to 5 parts pig- 
ment. Remember that pigments can vary tremen- 
dously in volume-to-weight ratios. By weight, 
the proportions are 10 parts vehicle to 3 to 5 
parts pigment. 

A small proportion of the pigment volume 
can be replaced by “micronized” mica (hydrous 
potassium aluminum silicate) to improve the sta- 
bility of the mixture. The mica flakes will hold 


the pigments in suspension in the vehicle. 
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Tools and Brushes 
Brushes with long bristles or hairs can be used with 
silicate paints. The binder is punishing to brushes, 
so use medium-quality rather than expensive ones. 

The various containers used to hold the 
made-up paint should be disposable—cans or 
glass jars are best—since once the paint is exposed 
to the air, it begins its irreversible drying process. 
Any leftover paint should be discarded at the end 
of the day's work, certainly within eight hours. 
Dispose of the unused paint in an environmen- 
tally responsible manner: Contact your local gov- 
ernment for the location of the nearest hazardous 
waste disposal facility. 

On the work site you should have two sepa- 
rate containers holding amounts of vehicle. Use 
one of these to store brushes when they are not 
in use; do not allow paint to dry on the brushes. 
Use the other container of vehicle for thinning the 
paints, but do not thin them too much, and do not 
attempt to thin a paint that has begun to gel. 

At the end of the working day, clean all tools 
with isopropyl (rubbing) alcohol before washing 


them out with soapy water. 


Supports and Grounds 
Stucco surfaces, bonded to brick or concrete, 
are the best for the silicon ester paints. Prepare 
them as for painting in acrylic dispersion paints, 
applying a hard stucco to hard brick or concrete 
and a soft stucco to crumbly brick or concrete. 
The substrate should be cleaned prior to the 
application of the stucco. 


Painting Techniques 
Make the vehicle and a supply of fresh paint 
each day. Two application methods are suggested: 
in thin glazes, as in the fresco or watercolor 
processes, or more opaquely, with glazes over 
the opaque films. 

Frescolike applications using paint that has 
been thinned with plain, uncolored vehicle seem 
to work well, provided that the paint is ground 
well enough so that flocculation or streaking does 
not occur. If the grinding method chosen does 
not give a good, smooth paint, it is better to use 
the more substantial application. 


BOX 15.9. HOW TO PREPARE SILICATE VEHICLE 


MATERIALS 
= Ethyl silicate 40. * Caution: Ethyl silicate 40 
is flammable (flash point is 32°C/90°F) and 
harmful. Do not breathe the vapors; use with 


cross-ventilation and wear a vapor mask, 


2. Add § parts distilled water. (Here the acid is already 
dilute, so it’s not dangerous to add the water to it 
rather than vice versa.) 

This solution should be used within 8 hours 
of mixing, although Ralph Mayer reports that 2 
8 Ethyl alcohol in 80 percent solution. * Caution: 
Ethyl alcohol is flammable. Do not breathe 


the vapors. 


hours is enough of a wait and may be better. It has 
a higher silica content than the solution described 
in Method B. After the binder is made and the pig- 
To make an 80 percent solution of ethyl alcohol, ments are combined with it, it will slowly begin 
reduce 80 parts of 100 percent ethanol with 20 to thicken as the reaction begins. 
parts of distilled water. Everclear brand of grain This thickening cannot be stopped, nor can it 
alcohol is 95 percent ethanol and is available in be delayed by thinning the binder. If the paints 
some liquor stores. made with the silicate vehicle thicken to a point 
= Hydrochloric acid in 0.3 percent solution. 

* Caution: Hydrochloric acid is dangerous. 


Wear splash goggles, acid-proof gloves, and 


where they cannot be brushed out in thin layers, 
they must be discarded. 


METHOD B 
. Mix 15 parts ethyl silicate, 8 parts 80 percent ethyl 


either an air-supplied respirator or an organic 
vapor mask. A fume hood or direct local exhaust 
should be used when handling HCl. 

To make a 0.3 percent solution, reduce 1 part of 


alcohol, and 2 parts 0.03 percent HCI (dilute 1 part 
of the 0.3 percent solution of HCI with 10 parts dis- 


chemically pure HCI with 120 parts distilled water 
in a glass container. * Caution: ADD THE 
ACID TO THE WATER so that the acid is 


immediately diluted. Adding water to acid can 
result in splashed, undiluted acid, which could 


burn you. 


= Store the solution in an amber-colored glass bottle 
with a plastic cap. HCI deteriorates in light and will 
corrode metal caps. 

= Distilled water. 

= Widemouthed glass jar with a plastic cover. 


m UCAR Silicate ESP-X, an experimental variety of ethyl 
silicate available from Union Carbide (for Method C). 


METHOD A 


1. Mix 80 parts of the ethyl silicate with 18 parts ethyl! 
alcohol and 2 parts 0.3 percent HCl, in that order, in 


the glass jar. Allow to stand, covered, for 8 to 12 


hours. 


tilled water), in that order, in the glass jar. 


. Allow to stand, covered, for 8 to 12 hours. 


This solution may be used after the first rest 
period, without further additions of distilled water. 
It has less silica content than the solution made 
by Method A. 


METHOD C 
An experimental variety of ethyl silicate made 
by Union Carbide, called UCAR Silicate ESP-X, is 
available for evaluation. It is called a one-package 
system because no additions need be made to 
the solution to activate the hydrolysis. 


. Add the pigments to the solution. As the vehicle 


is exposed to air, the solution will immediately 


begin to gel. 


. Once complete gelation has occurred and the 


paints can no longer be brushed out into thin 
layers, discard the solution. 
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To apply the paint more opaquely, do not 
thin it with the clear vehicle. Glazing, if desired, 
should be done so that thinner paint overlies 
thicker paint to ensure adhesion. “Thicker” paint, 
incidentally, means as thick as gouache paints, not 
oil paints. 

For both the transparent and opaque 
methods you must wait a few minutes for lower 
layers of paint to set before applying glazes or 
overpainting. Thin films will dry in about one 
hour. Complete curing of the paints, and the 
binder’s conversion to pure silica dioxide, will take 
several weeks, depending on the moisture content 
of the atmosphere. 


Silicate Panels 
Smaller panels for practice or the production of 
portable silicate paintings can be made the same 
way such panels are made for fresco. Use a hard 
stucco built up on a wire screen lath that has been 
attached to a supporting wooden frame. (Refer 


back to Figure 15.17.) 


Other Exterior Mural Techniques 
Although these are not painting methods, the fol- 
lowing mural techniques are particularly appro- 
priate for exterior use. In outdoor applications any 
paint is destined to fail sooner or later, and these 
techniques offer a reasonable alternative where 
more durable mediums are sought. 


Sgraffito 
This method is more adaptable to flat, two-dimen- 
sional designs than it is to free-flowing, naturalistic, 
or spatial compositions. It consists of a two-, three-, 
or even four-layer wall built of different-colored 
mortars, through which is scratched a design that 
reveals the different layers. This is like the ancient 
Chinese technique of colored lacquer carving. The 
design can be bold and graphic, utilizing planes of 
color, or essentially linear. The name of the process 
comes from the Italian sgraffiare, meaning “to 
scratch.” The technique itself dates from at least 
the thirteenth century. 

Here is what is involved. First, build the 
wall of stucco made with white Portland cement 
and clean sand. Key the wall before it dries by 
scratching it all over with a metal comb. Next, 
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BOX 15.10. HOW TO MAKE 
SILICATE PAINT 


MATERIALS 
= One of the vehicles prepared as described in 
Box 15.9. 
a Artist-quality pigments resistant to an alkaline 
binder. 
® Glass jar with tight-fitting cap (for Method A). 
= Deep, narrow mortar and a pestle (for Method A). 
= Can with cover (for Method B). 
w Stick or wooden spoon (for Method B). 


METHOD A 
Use a deep, narrow mortar and a pestle to dis- 
perse the pigment. This type of mortar will 
inhibit rapid evaporation. Store the finished 
paint in a glass jar with a tight-fitting cap. 


METHOD B 
. Place the vehicle in a can. 
. Sprinkle in the pigment while stirring vigor- 


ously with a stick or wooden spoon. The paint 


should be like a smooth syrup. 


3. Cover the can and discard the stick. 


apply a rough coat of stucco to the keyed wall, 

to a thickness of about 1.25 to 1.85 cm (!/2 to 3/s 
inch). Before this layer is set, apply a thin film 

of any color to it with the fresco technique. You 
must use only alkaline-proof pigments—that is, 
the kinds employed, by necessity, in fresco. When 
this layer of stucco has dried, apply a second coat 
of stucco to a thickness of about 5 cm (2 inches). 
This layer may also be colored, as above. 

When the second layer of stucco is set, but 
before it dries, incise it to reveal the lower layer. 
You can use any tool that will scratch through 
or cut away the top layer of the wall. As in fresco, 
only sections of the wall that can be completed 
in a day can be worked at one time. 

To use more than two colors in your design, 
apply and individually color more layers of this 
cement, but the total thickness of the wall should 
not exceed 6,25 cm (2'/2 inches). Since the 


process then becomes more complex, smaller sec- 
tions must be worked individually so there is time 
to complete each one before the cement dries. 
Sgraffito can be combined with other graphic 
techniques using paint, although there is the 
problem of durability if the mural is outdoors. 


Mosaic 
In this art form, small units of variously colored 
materials, such as glass or ceramic, are arranged 
into a design and set in a mortar. The technique 
dates from at least about 1750 B.c. in Babylon, 
although it reached its height during the Byzantine 
Empire, which lasted from about A.D. 476 through 
1453. 

Simple mosaic designs have often been incor- 
porated into architectural schemes as subordinate 
elements, but some remarkably naturalistic works 
have also been created. Mosaic is used on floors, 
walls, ceilings, and even in small framed supports. 
Interesting modern examples of mosaic can be 
seen in some New York City subway stations, 
where they have survived more than one hundred 
years of exposure to truly filthy environments. 
Many of these have been treated to serious clean- 
ings and restorations in recent years, and many 
new ones have been created. 

The mosaic units are called tesserae, from 
the Latin word tessellatus, “of small square stones.” 
The units can be pieces of colored stone, marble, 
glazed or plain ceramic tile, or glass. Other mate- 
rials can be used indoors, but only these will be 
impervious to outdoor conditions. Colored glass is 
of particular interest, since when it is fractured the 
broken side (as opposed to the smooth front and 
back) presents a sparkling, very reflective surface. 

The tesserae are most often cut into regular 
pieces about 3 to 6 mm ('/s to '/s inch) on a side 
and perhaps as thick. Stones, naturally, will vary 
in size, and there is no rule saying that the units 
must all be of the same size or even of the same 
shape. 

There are two ways of setting the tesserae: 
placing them directly into damp mortar on the 
wall, or presetting them (as described below) 
before applying them to the wall. As in all mural 
techniques, a complete plan of action should be 
worked out in advance. 


Simple mosaics, or those you choose to 
improvise without a plan, can be carried out 
directly; artists who wish to design a more com- 
plex picture will prefer presetting the tesserae. 

To preset the tesserae, the artist constructs 
shallow trays of plywood with wooden surrounds 
and fills them to a depth of about 1.6 mm 
(‘/is inch) with fine sand (Figure 15.18). The 
tesserae are laid in the sand face up, with a dis- 
tance of about 3 mm (!/s inch), more or less, 
between each unit. The sand keeps the tesserae 
from moving around. 

Once the tray is full and the design has been 
approved, a piece of muslin soaked in a water-sol- 
uble glue (or heavy paper brushed with the glue) 
is pressed and smoothed over the design, with 
care taken to be sure each tessera comes into con- 
tact with the cloth. The whole is allowed to dry, 
and then it is lifted and set into place in the damp 
mortar. A stucco or fresco wall can be used, and it 
can be white, gray, or some color that fits with the 
design. The entire design of the mosaic can be 
laid out in advance this way, using a large ware- 
house floor, for example, then cut into sections, 
carried to the site, and applied to the wall, much 
like the installation of bathroom tile. 

Before the wall has set, the tesserae must be 
pushed into the mortar using a flat wooden block 
and a hammer; they are not set too evenly, as 
some surface variation is desirable, but deeply 
enough to become securely held by the mortar. 
When the wall has set and dried, the muslin is 
gone over with a damp sponge to loosen the 
adhesive and the cloth is stripped from the wall. 
The artist inspects the work for defects; loose 
tesserae can be knocked out and reset. 


Figure 15.18. Shallow wooden tray filled with fine sand, 
for laying out the mosaic tesserae design. 
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Another method of presetting, used less 
often, is to glue the tesserae face down on a paper 
or cloth support. This then is carried to the site 
and installed as described above. The difficulty 
with this method is that you must work with the 
imagery in reverse, although artists who do much 
printmaking will be accustomed to this. 


Porcelain Enamel 
Porcelain enamel uses colored frits fused by high 
heat to a metal substrate, forming a glossy, 
glasslike, and impervious surface. Frits resemble 
powdered glass, but also contain in addition to the 
colorant a flux (to lower the melting point of the 
frit) and a refractory (a material that balances the 
flux and stabilizes the mixture). 

Frits are made by melting the ingredients 
together, cooling them, and then milling them 
into a powder. The color of the dry frits is not 
always an indication of the final color after they 
are finally fired. Frits are sold through enameling 
materials suppliers. 

Cloisonné is an example of a delicate form 
of porcelain enamel in which the colored shapes 
are separated by thin brass or copper wires. Some 
old street signs and modern stove surfaces are 
made of porcelain-enameled metal. 

Anyone with a ceramics kiln that is capable 
of reaching a temperature of at least 1082°C 
(2000°F) can make these products, although 
it is sometimes more convenient to send the 
material to a professional enameler for fusing. 
Suppliers sell iron or steel sheets of various sizes 
fused on both sides with a base coat of cobalt 
dioxide—in black or gray—and a second coat 
of opaque white of tin oxide or titanium dioxide. 
You then apply the frit, thinning the colored paste 
with water as desired, or mixing the powdered 
colored frit into a paste with water and then thin- 
ning it. The paste is allowed to dry to an even, 
powdery layer and then fired to fuse the color to 
the base. Since each color should be fired to a spe- 
cific temperature in the neighborhood of about 
815°C (1450°F to 1550°F), it is usually necessary 
to refire after each application of a different frit. 
This complication can be frustrating if you have 
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to wait for the work to be returned from the 
enameler’s, or if the workers in the factory do 
not have a clear understanding of the artistic 
purposes of the work. 

The major difficulty with the standard appli- 
cation procedure is that the powdery layer of frit, 
once dry, cannot be overpainted to make correc- 
tions without disturbing or muddying the under- 
painted layer. It is also difficult to build up layers 
of colors in the free-flowing, brushy technique 
that today’s artists might prefer. If the frits are 
ground in a watercolor vehicle composed of gum 
acacia, water, and glycerine, this difficulty is 
somewhat relieved. As an added benefit, the 
colors will appear more as they will after firing. 
The binder will be destroyed in the firing long 
before the frits are fused into enamel layers. 

Aluminum, copper, steel, or iron sheets 
of various sizes, prepared with the base coat of 
cobalt and a white ground, can be had from sup- 
pliers. If they are custom-designed with inter- 
locking flanges, it is possible to put together large 
works from several smaller component panels. 
Because very large panels may warp during firing, 
it is better to work with several smaller panels, 
even though it is impossible to avoid the visual 
disruption caused by the divisions between them. 
The panels can be hung on an exterior wall using 
special clips—a standard construction procedure 
today. Consult an architectural engineer about 
the various methods employed. 

If colorants that are permanent in strong 
light exposures are used, the enameled panels will 
be as durable as mosaic tiles. Their only suscepti- 
bility is to scratches, chips, and cracks that could 
develop as the result of mechanical stresses to the 
metal substrates caused by temperature changes. 
Cracks or chips can allow moisture to come into 
contact with the metal interior, leading to rusting 
or oxidation, which in turn can cause the enamel 
to blister or powder. Enameled metal panels 
installed in exterior situations should be inspected 
frequently for these defects, especially at the 
edges. They must be repaired immediately by 
painting or removal and refiring. 


PART THREE 


rue lrWRE 
PROTECTION AND 
RESTORATION 


WORKS OF ART are vulnerable to gradual decay. 


This is true even if you have chosen high-quality mate- 
rials and applied them wisely. However, there are steps you can 
take to protect finished works: varnishing or other surface pro- 
tection, matting and framing, and proper storage. In this sec- 
tion you will learn how to apply varnish and fixative, how to 
make several kinds of mats, how to build your own frames, and 
how to build storage racks and sturdy crates for shipping art- 
works. You will find out how to document and photograph 
your work. You will also get a glimpse of the techniques used by 
professional conservators to preserve damaged works on paper, 


fabric, and wood. 
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Picture Protection 


All pictures, well crafted or not, will 
inevitably suffer deterioration as a 
result of exposure to atmospheric 
conditions, ultraviolet light, or the 
vicissitudes of aging. Mishandling, 
improper storage, or other forms 


of negligence can also contribute to 


the untimely demise of a work of art. 


Fortunately, it is possible to slow 
the deterioration of the work by 
careful framing and matting, proper 
surface protection, and good storage 


and display conditions. 


VARNISHING 
A final varnish is a surface coating. It should be 
clear, nonyellowing, elastic enough to absorb the 
movements of the support and paint layers with- 
out cracking, and reversible. Even the cleanest 
of storage or display conditions will not prevent 
the eventual accumulation of dirt on the picture’s 
surface. Some yellowing, embrittlement, and loss 
of transparency are also inevitable over the course 
of many years. 

The varnish should be removable with mild 
solvents that will not harm the paint layers 
beneath it. Finally, the varnish should have an 
appropriate degree of surface reflectivity for the 


274 PICTURE PROTECTION AND RESTORATION 


work. Too glossy a varnish will make the work 
hard to see, and too matte a finish will allow dirt 
to embed in the surface. 

Some types of paintings do not require, 
or traditionally receive, a varnish coating. These 
include the water-thinned paints (opaque and 
transparent watercolor, size), casein, the egg and 
egg-oil emulsion temperas, encaustics, and pastels. 
Usually works executed in the water-thinned 
paints are matted and framed behind glass. Those 
done in tempera paints can be varnished, but this 
often changes the refractive index of the paint 
and alters the appearance of the picture; simple 
polishing of the temperas and framing behind 
glass is recommended. Encaustic paintings are 
usually polished to a semigloss finish with a soft 
cloth and do not require varnishing, but they can 
be given a coat of paste wax soap. Pastels are never 
varnished; they are given a light spray of a weak 
fixative merely to hold the pigment particles in 
place. Murals, indoors or out, are not usually 
varnished either. 

Paintings in oil, resin-oil, acrylic dispersion, 
acrylic solution, and alkyd vehicles should be var- 
nished. The acrylic dispersion, acrylic solution, 
and alkyd paints can be varnished as soon as they 
are completely dry, usually after a month. Oil and 
resin-oil paintings must be allowed to dry thor- 
oughly before they are varnished. A painting of 
“average” thickness will dry in about six months, 
and thicker paintings will take a year or longer, 
all depending on the conditions in which the 
paintings are stored. Because oil paintings dry 
from the top layer down toward the support, a 
dry surface does not mean that the painting is 
completely dry. If you suspect that an oil painting 


is not dry enough to support a final varnish 
coating without causing it to crack, an application 
of a light retouch varnish will provide temporary 
protection. 

A simple solution varnish such as damar or 
mastic in gum turpentine is the usual finish for 
oil paintings, although it has been well established 
that damar grows brittle and yellows as it ages 
far more rapidly than the newer acrylic solution 
styrene resin varnishes. The following are but two 
examples of the synthetic alternatives to the tradi- 
tional varnishes: 

® Golden’s MSA/UVLS, an acrylic solution in 
mineral spirits. (Other paint manufacturers 
also supply their versions of this varnish.) 

© Gamblin’s Gamvar, a styrene resin in petro- 
leum thinner. 


Most of the new synthetic resin varnishes 
now are prepared with ultraviolet light absorbers, 
materials that inhibit the passage of UV through 
the clear films. Research by the products’ devel- 
opers and art materials manufacturers show that 
these additives provide significant additional 
protection for colors, though no one can be sure 
how long this protection lasts. 

Commercial preparations are supplied in 
liquid and spray-can form, and can be had in, 
or adjusted to, gloss or semigloss finishes. 

The Gamblin product must be mixed by the 
artist from the supplied dry resin and the solvent, 
since its shelf life in solution is limited. 

For a summary of surface coatings for 
various types of pictures, see Table 16.1. 

Varnishing should be done in a warm room 
on a dry day. Atmospheric humidity can con- 
tribute to the formation of bloom behind the var- 
nish film. Bloom is a whitish or cloudy haze that 
obscures the image and is generally believed to be 
caused by moisture trapped beneath the varnish; 
warm, dry conditions will help prevent bloom. 

The room in which the varnishing is to be 
done should be swept or vacuumed to lessen the 
possibility that airborne dust will settle on the 
freshly varnished surface; damp-mopping is even 
better. Sweep or mop the night before varnishing 
day to allow any remaining dust to settle; there is 
always some dust left hanging in the air. All the 


tools used in varnishing should also be very clean, 
and free of water moisture. For further instruc- 
tions on varnishing, see Box 16.1. 


Semigloss and Matte Finishes 
A semigloss or matte surface finish might be appro- 
priate for a particular work. Commercial varnishes 
with these finishes are available from various manu- 
facturers, or you may apply a very thin beeswax 
coating to the surface of a glossy varnish. 

Use a beeswax and water emulsion or a 
beeswax and mineral spirits paste, depending on 
the solubility of the paint layers. Apply the paste 
to a completely dry varnish with a stiff brush or 
soft cotton cloth pad. The wax can be warmed 
slightly to help it spread. Use a short, circular 
motion to apply the paste with the pad, and be 
sure that the film is very thin and even. When 
the wax coating has hardened, you can polish it 
to a low sheen with a clean cotton cloth or nylon 
stocking. 

A wax coating on the surface of a picture is 
likely to attract dust, and can be easily scratched 
or damaged. The wax is more easily removed 
and replaced than the varnish coating in case of 
damage, however, and it also provides some pro- 
tection for the varnish. 

A reminder: Acrylic dispersion paintings 
should not be varnished with the glossy or matte 
mediums that are supplied as auxiliaries for the 
paints. These films cannot be easily removed 
or separated from the paint films, and they are 
as porous and susceptible to damage as the paint 
films themselves. Use an acrylic solution varnish 
to coat these paintings. 

One manufacturer recommends that acrylic 
dispersion paintings be given a coating of a gloss 
medium, and then varnished with a solution var- 
nish as additional protection. 


Spray Varnishing 
Spraying a varnish coating can be more efficient 
than brushing it on, particularly if a large number 
of works are to be varnished at one time. The tech- 
nique is significantly different from brushing and 
requires practice. * Warning: Spray varnishing 
can be a health AND fire hazard, because large 


amounts of resin and solvent are put into the air 
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MATERIALS 
Bristle brush 6 to 8 cm (2’/: to 3 inches) wide. Special 
varnishing brushes with fairly long bristles of mixed 
varieties and that taper to a very thin edge are avail- 
able. They have short, comfortable handles. Ordinary 
artists’ bristle brushes can be used to varnish small 
paintings, but they will not hold a lot of varnish. 


= Painting to be varnished. 

= Table. 

= Cup ora can to hold the working varnish. 

= Clean white cotton rags. 

= Kneaded eraser. 

= Odorless mineral spirits. 

= Soft-hair dusting brush. 

# Varnish thinner. 

= Varnish, in the correct dilution with its thinner. 


Ordinarily, the heavy, syrupy condition of the varnish 
as it is sold or homemade is too thick to be manipu- 
lated easily into a thin, even film. A dilution of 3 or 
4 parts thinner to 1 part varnish will usually produce 
a solution that is more workable. You will have to 
experiment with various proportions in order to find 
the correct dilution. Consider applying 2 or 3 thin 
coats of varnish rather than one thick coat. 


METHOD 
Lay the painting flat, face up, on a table. Position it 
so that you can see light reflected from its surface 
to help you to determine whether the picture has 


received an even coating of varnish. 


. If the picture is thoroughly dry, dust it gently with 


the soft-hair brush. The kneaded eraser can be used 
to pick up particles of dirt not removed by dusting. 


. Further surface dirt can be removed by gently wiping 


the painting with a clean white rag slightly damp- 
ened with odorless mineral spirits. Be particularly 
careful with oil paintings less than one year old or 
those with delicate glazed passages, and also be on 
the lookout when cleaning acrylic solution paintings. 

Check the rag frequently for traces of color. Color 
on the rag can show a number of conditions: the 
painting is not thoroughly dry or the paints have 
been thinned too much, with no painting or glaze 
medium, so that they are underbound. 
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BOX 16.1. HOW TO APPLY VARNISH TO A PAINTING 


Pour some varnish solution into the cup or can. This 
is the working varnish and should be kept separate 
from the stock supply. Close the stock bottle and 
put it away to avoid confusing solutions. 


. Load the varnish brush, then discharge it against the 


inside of the container so that it holds a minimum 
amount of varnish. A dripping brush is too full. 


. Begin application at one corner of the painting. 


Cover a small patch at a time, say two or three 
brush widths. Brush on each patch first in one 
direction, then in a direction perpendicular to the 
first. Feather the edges of each patch so that you 
can blend into the next area. Work quickly (but 
don’t be sloppy!) so that the surface receives as 


thin and even a coating as possible. 


. Working quickly and deliberately, since the varnish 


will set quickly, proceed in a systematic way across 
the surface of the painting. Check the work against 
the light from time to time to be sure that all parts 
of the surface are receiving an equally thin coating. 

Brushstrokes should not be evident, because 
most varnishes level out quite readily. If brush- 
strokes are evident, a feather-light pass with the 
tip of the brush will remove them. 


. After the entire painting has been varnished, let it lie 


flat for about 10 minutes. If it is lifted to a vertical 
position too soon, the varnish may sag or run. After 
10 minutes, remove the painting from the table and 
lean it against a wall, face in, to finish drying. (Acrylic 
solution and styrene varnishes dry more quickly than 
damar or mastic solutions.) Dust in the air cannot 
settle on the surface of a painting leaning face in 
against a wall, but be careful not to stir up any dust 
on the floor in the vicinity of the painting. 


. Discard any working varnish left in the cup or can. 


Working varnish should be considered contaminated 
and should not be returned to the stock bottle. 

The next day, when the varnish is dry, check to see 
whether there are any sunken-in areas, where the 
varnish has been absorbed into the picture and the 
surface looks dull and flat. If so, revarnish the entire 
picture to remove these patches. It may be necessary 
to give the picture two or three thin coats of varnish 
in order to even out the appearance of the surface. 


in a fine particle and vapor mist. Appropriate 
ventilation is a must, preferably direct forced-air. 
A powerful window fan with explosion-proof 
grounding, correctly placed to draw out the 
offending mists, can work, but you should also 
wear an organic vapor respirator, eye protection, 
gloves, and a long-sleeved smock or overalls. 
Note: I do not recommend spray varnishing 
because of the hazards involved, but I am pro- 
viding a description of the processes and equip- 
ment for those who wish to use them. 
Two types of apparatus can be used for spray 
varnishing: 
1. Small spray packs that have a reservoir 
for the varnish and an attached, replaceable 
propellant can (see Figure 13.1 in the 
chapter on pastel). These operate like the 
traditional mouth atomizers, by external 
mixing, and are suitable for small pictures 
and the application of fixatives. As the pro- 
pellant runs out and the pressure decreases, 
these devices can begin to spit out globs 
of varnish in an erratic manner, giving an 
unsatisfactory finish to the painting. 


Figure 16.1. Compressor, with (counterclockwise from 
bottom) motor, pressure tank, hose, spray gun with 
reservoir for liquid, pressure gauges. 


Be sure to have replacement cans of pro- 
pellant handy. 

2. Electric compressors. The most common 
type of electric spray compressor has no 
reservoir for compressed air, but usually 
provides a fairly steady pressure for 
spraying medium-size and large works. 
These operate on the principle of external 
mixing, like the spray packs. 


Electric compressors with large tanks for 
holding a reserve of pressurized air are powerful 
enough to spray large amounts of varnish for a 
sustained period. The air reservoir ensures even 
pressure; the pressure lines should have an oil 
trap to keep moisture out of the system. The cost 
of these compressors can be justified only if you 
have a huge amount of work to varnish or if 
there is another use for the tool, such as for air- 
brush painting. 

The preparation of the work for spray var- 
nishing is the same as the preliminary work done 
for varnishing with a brush. Do not place the 
work to be varnished on a table, however; hang 
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Figure 16.2. 
Ventilation scheme 
for spray varnishing. 
Bottom: sprayer. 
Center: painting on 
easel, with overspray. 
Top: spray mists 
drawn out window 
by exhaust fan. This 
system should be fil- 
tered, and you still 
have to wear protec- 


tive gear. 


it vertically on a wall or easel. Mask the sur- 
rounding area with brown paper or plastic 
sheeting to protect it from overspray. Position 
the setup so that overspray is drawn out of the 
room by the exhaust system, either to the rear 
of the setup or to the side. 

A sprayed varnish must be diluted more than 
a brushed varnish, and thus will contain more 
thinner. Test various dilutions before spraying to 
find the proper mix for the varnish being used. 
Because of the dilution with the thinner, a 
sprayed-on varnish will dry more quickly than a 
brushed-on varnish. Usually two or three coats, 
with sufficient drying time in between, are neces- 
sary to achieve a satisfactory finish. 

Test the spray device on scrap paper before 
proceeding to the work to see what kind of spray 
pattern is produced, and to discover how far from 
the surface you must hold the sprayer in order to 
produce a thin, even film. Holding the sprayer 
too close to the painting will cause the varnish to 
puddle, sag, drip, or run. The optimum distance 
is about 20 to 30 cm (8 to 12 inches), depending 
on the force of the spray and the pattern. 
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Start spraying at the top. Begin spraying off 
one edge of the work and spray all the way across 
the top, off the other side. The return stroke 
should overlap the previous stroke by about half. 
Be sure to carry each stroke beyond the edge of 
the painting in order not to form any puddles. 
Keep the sprayer moving, and keep your hand at 
a constant distance from the surface of the 
painting. Continue spraying back and forth across 
the work, depositing a thin film of varnish, until 
the entire surface is covered. 


FIXATIVES 

Fixatives are applied to pastel paintings, and also to 
charcoal or graphite drawings if desired, to hold the 
particles of colorant immobile. A fixative must be 
applied as a very light, dilute spray so that it does 
not form a layer or film. Carelessly applied fixatives 
can completely alter the appearance of the picture 
by changing the refractive index of the pigments. 

Prepared fixatives can be purchased in spray 
cans. There are two types: workable fixatives, 
which allow the relatively easy erasure and further 
application of the mediums, and nonworkable fix- 


atives, which are harder to work over. * Caution: 
Many commercial fixatives contain solvents that 
are fire and health hazards. Also use caution 
when using one of the homemade fixatives sug- 
gested in Boxes 6.2 and 13.4. 

Clean conditions and surroundings are essen- 
tial when you apply fixatives. Because spraying 
solvents and resins is a hazard, be sure to follow 
the precautions given under “Spray Varnishing” 
earlier in this chapter. 

Lay the work face up on a tabletop or the 
floor. Hold the spray device only slightly tilted 
over the piece so that it will operate properly, and 
discharge the fixative so that it floats down to 
settle on the surface of the work. This method is 
preferable to spraying against the work hung ver- 
tically, since the force of the spray is often enough 
to dislodge the particles of colorant. One light 
coat of fixative should be enough to hold the par- 
ticles in place. 

Pastelists who apply intermediate touches of 
fixative as they work on their paintings to prevent 
smearing as they overpaint with successive layers 
of pastel may find that the particles are fairly well 
fixed by the time the painting is finished. In this 
case, a final fix can be applied to the work 
hanging vertically, using the same procedure as 
for spray varnishing. This is a more convenient 
way to apply fixatives. Remember: Do not apply 
a thick coating of fixative! 


MATTING 

A mat is the most conventional protective housing 
for works of art on paper. It provides some protec- 
tion for the work, in storage and while on exhibit, 
and it can also be an aesthetic addition. In the past 
twenty years, high-quality mat boards have become 
widely available. Boards made of 100 percent rag 
fibers (usually cotton) or purified lignin-free and 
acid-free wood pulp, treated with an alkaline buffer 
to absorb atmospheric acidity, can be obtained in 
many art supply stores or by mail order (see List of 
Suppliers). These materials are often called “acid- 
free” or “museum-quality” mat boards. Sometimes 
these products are referred to as “archival,” but in 
the context of durability the term is meaningless; 
“archival” simply refers to an archive. 

To be truly high-quality materials, museum- 


quality mat boards should contain an extra reserve 
buffer of the alkaline material—say, calcium car- 
bonate or magnesium carbonate—that has been 
incorporated during manufacture, and they must 
not contain lignin. 

Colored paper—covered pasteboard has long 
been found in framing shops, where an appeal 
to the customer’s taste can take precedence over a 
concern for longevity. You can distinguish these 
boards from high-quality mat boards by looking 
at the core of the material. It is usually white or 
cream-colored, contrasting with the paper cov- 
ering. These boards are of low quality and deterio- 
rate rapidly, and their failure can damage the 
work of art. 

Several manufacturers offer colored mat 
boards of acid-free construction in which the 
color is a pigment, not a dye, which you can 
identify by observing the color of the core. The 
coloring is continuous throughout the thickness 
of the board; there is no paper covering. The 
color selection in these products is relatively lim- 
ited, but quite adequate for most needs. Be sure 
that the manufacturer certifies the contents of 
the board as being of museum quality; do not rely 
on the word of the retail salesperson. 

Museum board comes in varying thicknesses, 
or plies: 2-, 4-, 6-, or 8-ply boards are the most 
common. Each ply is approximately 1.5 mm ('/16 
inch) thick. The boards are also available in two 
common sizes: 75 x 100 cm (30 x 40 inches), and 
100 x 150 cm (40 x 60 inches). It is generally 
wise to use the thicker boards for larger works. 


Preparing and Cutting Mats 

As you handle the artwork and measure, cut, and 
hinge the mat, cleanliness is essential for a profes- 
sional-looking product. Your hands should be thor- 
oughly washed. Do the job in a clean environment. 

Any pencil marks or light smudges on the 
visible portions of the mat must be erased. with 
a vinyl eraser, which should not harm the surface 
of a good-quality rag mat board. Ordinary pink 
rubber erasers can be too abrasive. If there are any 
eraser crumbs, dust them away from the work 
area with a soft brush. This sort of cleanup should 
be done before the artwork is placed in the mat. 

There are many kinds of mat cutters, 
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depending on how much you want to spend. 
Most of these tools hold a sharp blade at an angle 
of either 45 or 60 degrees, enabling you to cut a 
beveled opening in the mat board. The Dexter 
mat cutter is an example of this tool. Some board- 
mounted mat cutters not only hold the blade at 
an angle, but also provide a runner guide that 
ensures a perfectly straight cut, and a heavy pres- 
sure bar to hold the mat stable while it is being 
cut. The Logan cutters or C & H mat cutter are 
examples. The more work the tool does, and the 
more precise its operation, the more expensive it 
is. Be sure that all cutting blades are very sharp, 
since dull blades will tear, not cut. Have an ample 
supply of replacement blades for the cutter; I gen- 
erally use a new blade for each mat. 

Another important tool you will need for 
matting is tape. Pressure-sensitive tapes (masking 
tapes, cellophane tapes) are not recommended for 
this job, unless they are one of the new special 
conservation-quality tapes. The adhesives in ordi- 
nary cellophane tapes tend to dry out over time, 
cannot be removed safely without strong solvents, 
and can stain or discolor the work and the mat. 

A thin linen tape using a water-soluble adhe- 
sive is available in various widths in some art 
supply shops or framing studios, or through mail 
order (see List of Suppliers). This type of tape is 
strong and stable, and the glue is easily reversible. 
Some conservators object to its use because it can 
be too strong for the work and because its sharp 
edges can damage fragile papers. It is, however, 
excellent for hinging the backboard of the mat 
to the window. 

Small patches made from water-cut Japanese 
rice or mulberry papers are an alternative to using 
the linen tape. Buy archival Japanese papers from 
conservation suppliers to be sure of getting a 
quality material. Japanese paper is favored because 
it is made of long fibers and is therefore both 
strong and flexible. 

Make the hinges by moistening the paper 
with a small brush dipped in distilled water, and 
then gently separating the fibers along a straight- 
edge; tearing or cutting the paper is not recom- 
mended because both can shorten the fibers and 
reduce the strength of the hinge. Then attach the 
hinges to the mat and the work using a cooked 
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starch paste or methyl cellulose paste, both of 
which are reversible water-thinned glues. 

A traditional mat is like a book, hinged along 
the side or top, whichever is longer. The front has 
a window opening through which the work is 
viewed. The back is solid, and provides support 
for the work. Most important, the window sepa- 
rates the work from the glazing used in the frame. 

If the artwork has a border, the window mat 
can overlap the paper around its edges to hold it 
down securely (a T-hinge is used for hanging). 

If the image extends to the edges of the paper, 
the window should not overlap the work (a V- 
hinge is used). 

The width of the border around the window 
is determined by convention or aesthetics. Large 
works might require a large border 7.5 to 15 cm 
(3 to 6 inches) in width; a small work may require 
a narrow border. Whatever your choice, it is the 
usual practice to make the top and two side bor- 
ders the same dimensions and the bottom border 
slightly larger—for instance, the top and sides 
might be 7.5 cm (3 inches) wide, and the bottom 
10 cm (4 inches) wide, as in the example in Box 
16.2, These proportions provide a visual balance 
to the look of the work. If all the borders are the 
same width, the visual illusion will be that the 
work is sliding out of the bottom of the mat. 
Naturally, this convention is ignored if the needs 
of the work dictate a different arrangement. 

Using water-cut, feathered-edged rice paper 
for the hinges may seem like an unnecessary 
bother because of the added task of making the 
adhesive to attach them, but they are far superior 
in strength and gentleness to the linen tape. If the 
artwork is on a heavy, strong piece of paper, how- 
ever, the disadvantages of making hinges from 
linen tape are less worrisome. 

Matted works that are not to be framed 
immediately need protection from possible 
damage; the open window of a mat will not pro- 
tect the surface of the work from harm. A slip 
sheet of acid-free glassine (a stable, smooth-sur- 
faced, semiopaque paper) can be placed between 
the surface of the work and the window opening. 
The matted work should then be stored flat, in a 
closed portfolio or print storage box, until it is 
framed. The work can also be slipped into an 


envelope made of Mylar, a clear form of polyester 
sheeting, for storage. Mylar is stable in light, but 
keep the encapsulated matted work in a portfolio. 


Double Mats 
Pastels and works with high impasto present a spe- 
cial problem for the framer. The surfaces are either 
very sensitive to damage (pastel) or are so thick that 
they will extend above the plane of a single mat. 
A double mat is one solution; it can be made of 
8-ply museum board, or two 4-ply or 6-ply mats 
glued together. 

If you use an 8-ply board, proceed as out- 
lined in the section on mat cutting. Be sure that 
the cutting blade is stiff enough to do the job 
without wandering off the marked lines; thick 
mat board has a way of causing thin blades to 
wander. If you are using built-up 4- or 6-ply 
boards, follow one of the two methods outlined 
in Boxes 16.3 and 16.4. The first technique calls 
for PVA glue; the second uses double-faced poly- 
ester transparent tape from 3M (product #415; 
see List of Suppliers). Testing has shown that 
this tape has good aging properties; it cannot be 
used on the artwork itself, but is good for double 
matting. No other pressure-sensitive tapes should 
be used. 

Since you cannot tape the boards together 
and then cut out the window with any assurance 
of accuracy, you must cut the window openings 
in each board separately. There is opportunity to 
experiment with various configurations: both 
bevels aligned so that it appears there is only one; 
separated bevels; or a regular bevel on one mat 
and a 90-degree-angle cut on the other (see Figure 
16.8). If you don’t have a great deal of experience 
cutting mats or are using a handheld mat cutter, 
you will find it extremely difficult to make two 
cuts appear as one. 


Sink Mats 

A sink mat is an alternative to double matting and 
is especially useful for mounting works with high 
impasto or those that are in general thicker than an 
ordinary sheet of paper. Works done on thin hard- 
board, canvas board, or museum board can be 
mounted in sink mats with ease. 

A sink mat is constructed of 4- or 6-ply 


museum board like a standard mat, except that 
the space around the work is built up to the 
thickness of the work with filler boards. (See 

Box 16.5.) The bottom filler board should touch 
the bottom of the art to support the heavy work, 
which otherwise would put a strain on the hinges 
used to hold it in the mat. The window board of 
a sink mat is attached to the built-up filler boards. 


Sink Mounts 
It is occasionally desirable to mount a work of art 
on a backboard but forgo the use of a window mat, 
which can disrupt the work’s visual impact. In this 
arrangement the work hangs freely from the back- 
board, which provides a visual border around it; 
the whole ensemble is then placed in a frame. It is 
not recommended that an object be mounted this 
way for storage (unless the work is stored in its 
frame), because it is necessary to have protection 
for the front of the work. A spacer in the rabbet— 
the recess around the inner portion of the frame— 
keeps the work from coming into contact with the 
glazing material. 

Without the added rigidity of the window 
mat, the backboard is likely to buckle in the 
frame. You should use 6- or 8-ply museum board 
for the backboard. In addition to the thick 
museum-board mount, insert a piece of hard- 
board 3 mm ('/s inch) thick, cut to size, behind 
the backboard. 

In the frame, the backboard of the work 
should be isolated from the hardboard by a barrier 
paper. Acid-free glassine with an added alkaline 
buffer will work, or use two-ply buffered mat 
board. 

1. Determine the position of the artwork on 

the backboard. 

2. Use V-hinges for hanging the work. 

3. Assemble the frame. 

4, Insert the glazing (glass or plastic) into 
the frame rabbet. 

5. To keep the work from touching the 
glazing you can use a product called 
FrameSpace, which is made of plastic 
and can be slipped onto the edges of the 
glazing to act as a spacer (see List of 
Suppliers). Or, to the inside of the rabbet, 
attach spacers made of thin strips of 
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BOX 16.2. HOW TO CUT AND HINGE A MAT 


MATERIALS 

= 2 pieces of 4-ply museum board for each mat you 
plan to make. 

= Scrap mat board to act as padding. 

= Mat cutter. 

® Mat knife (Figure 16.3). This simple tool, also called 
a utility knife, consists of a metal handle holding 
a rather heavy single-edge blade. !t is used for cut- 
ting the boards to size, but can also be used for 
cutting bevels if you have a very steady hand. 

» Marking gauge (Figure 16.4). This is a carpenter's 
tool, like a sliding T-square, used for making repeat 
measurements of a set distance. The tool consists 
of a shaft divided like a ruler into 1mm (‘/s inch) 
markings fitted with an adjustable sliding stop that 
can be fixed at any measurement with a thumb- 
screw. One end of the shaft has a holder into which 
a pencil can be inserted. 


so ir 


Figure 16.3. Mat knife Figure 16.4. Carpenter’s 
(also called a utility marking gauge, used 
knife). for making repeated 


measurements of the 
same length. 


= Steel T square and a steel ruler. Both should be 
marked with divisions every 1mm (/s inch). 

= Tape for hinging and hanging: linen tape with 
water-soluble adhesive, or patches of a long- 
fibered Japanese paper. 

B Distilled water. 

= Cooked starch paste or methyl cellulose paste. 

= Blotter or absorbent scrap paper. 

= Bone folder or smooth, short plastic rod. This is used 
to fold the hinges, and to smooth tiny surface 
defects in the mat. 

= Very fine sandpaper or garnet paper, for cleaning 
up ragged cuts. 

= Vinyl plastic eraser. An eraser is handy for removing 
light smudges and stray pencil marks. Vinyl erasers 
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are gentle and do not leave crumbs. 

= Soft dust brush, the kind used in drafting. 

= HB pencil. A hard pencil like this will leave only faint 
marks on the mat that are easy to erase. A hard 
pencil can also make depressions in the mat. If you 
have a heavy hand, it would be better to use a 4B 
pencil even though the marks will be darker. Make 
sure the pencil point is very sharp. 


METHOD FOR CUTTING THE MAT 

1. Measure the image. For this example, imagine that 
a drawing 25 x 20 cm (10 inches high and 8 inches 
wide) on a piece of paper 30 x 25 cm (12 x 10 inches) 
is being matted using 4-ply rag mat board. Since 
there is plenty of extra paper around the image, the 
mat will be used to cover the paper to within 3 mm 
('/e inch) of the edge. Adding 6 mm (‘/, inch) to each 
of the image’s dimensions (2 x 3 mm) gives the size 
of the opening for the window: 25.6 cm x 20.6 cm 
(10°/, x 8'/, inches). 

2. Determine what border widths are satisfactory 
for the image. In this example, consider 7.5 cm 
(3 inches) for the sides and top and 10 cm (4 inches) 
for the bottom appropriate. Add 17.5 cm (7 inches) 
to the height of the window opening (7.5 + 10 cm, 
or 3 + 4 inches) and 15 cm (6 inches) to the width 
of the window opening (7.5 + 7.5 cm, or 3 + 3 inches) 
to give the outside dimensions of the mat: 43.1 x 
35.6 cm (17°/4 x 14'/ inches). Try it; it’s not as compli- 
cated as it sounds. 

3. Cut two pieces of the 4-ply museum board to 
exactly the dimensions determined in Step 2. 
Use the T square to be sure that all markings on 
the board are square and true. Use a padding of 
scrap mat board beneath the good pieces to pre- 
serve the knife blade. Be sure that the mat knife is 
very sharp. One piece of mat board will be the 
backboard; set it aside in a clean place. 

4. Use the marking gauge to mark the borders of 
the window mat on the backside of the mat. Set 
the stop at 7.5 cm (3 inches) and mark the top and 
sides, then at 10 cm (4 inches) for the bottom. 
Hold the stop firmly against the edge of the board 
and press down lightly with the pencil end of the 
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gauge. Slide the gauge along the board anda 

line 7.5 cm (or 10 cm) from the edge of the board 

will be inscribed, parallel to the edge. With prac- 
tice, it is not necessary to inscribe the full length 
of each line; mark just the corners where the 
lines intersect. 

. Cut out the window. If you are using the hand- 
held type of mat cutter, first check the blades 
to be sure they are it is sharp. Guide the tool 
carefully along a straightedge held firmly 
against the marking lines. A mat-cutting 
machine will have a weighted bar to hold the 
work firmly, and a sliding track to make sure the 
cut is straight. Set the blade depth adjustment 
so that the blade will extend about 1.5 mm (‘/ 
inch) below the cut; this will ensure a clean cut 
with no ragged edges. Also allow each cut to 
extend about 1.5 mm ('/s inch) beyond each 
corner mark to be sure the corners are fully and 
cleanly cut through. Although it is possible to 
cut window mats with go” angle edges, it is 
more common to use beveled edges. A bevel 
is cleaner looking and does not allow the mat 
to cast a shadow on the image. The bevel can 
be at an angle of 30°, 45°, or 60°. 

. Set the scrap piece from the window aside and 
check the edges and corners of the cut for 
ragged bits of torn mat. If there are any, a gentle 
pass with the fine sandpaper or garnet paper 
will smooth them out. Turn the mat over to the 
front side and lightly burnish the inside edges of 
the window with the bone folder or plastic rod. 
This will prevent any sharp edges from dam- 
aging the work of art. 

. Lay the window mat face down and place the 

backboard beside it. Since the longest part of 

the mat in this example is the side, the two 
pieces will be hinged together like a book, as in 

Figure 16.5. (If the longest edge were the top, the 

two would be hinged there.) Cut a length of 

linen tape just slightly shorter than the length 
of the side, moisten it, and assemble the mat. 

When the adhesive dries, fold the mat closed. 


Set it aside in a clean place. 


Figure 16.5. A traditional window mat is like a book. 


METHOD A: USING T-HINGES 


1. AT-hinge is used to hang works whose edges are cov- 


ered by the window mat. Lay the work face down on 
a clean surface, and prepare the hinging materials. 
To make the hinge, use either water-cut conserva- 
tion-quality Japanese paper or the linen tape; the 
Japanese paper is preferred. Each hinge consists of 
two pieces of paper or tape, one tab smaller than the 
other. The smaller is attached to the back of the art- 
work and forms the stem of the T. The larger piece 
forms the crosspiece of the T. (See Figure 16.6.) 


e 
e 
e 
&e Selene 


Figure 16.6. T-hinge. 


2. Prepare the smaller tabs first. For a work of the size 


in the example, there need be only two hinges. Larger 
works may require more, depending also on the 
weight of the work. Lay the small tabs on a blotter 

or absorbent piece of scrap paper and apply cold 
archival-quality methyl cellulose glue (the consis- 
tency of heavy cream) or cooked starch paste to half 
the width of the tab. When the blotter has absorbed 
excess moisture from the tabs {a few seconds), place 
them in position on the back of the work, on the top 
edge, close to the corners. Overlap the edge of the 
work with enough of the tab to ensure that it will 
hold the work securely. Allow the adhesive to dry; this 
may take more than an hour. 


3. Position the work on the backboard so that it is prop- 


PICTURE PROTECTION 283 
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erly located beneath the window, and hold it 
in place with a light weight cushioned with clean 
blotting paper or clean scrap paper; or use your very 
clean finger. If the work is on heavy paper, a weight 
will not be needed. Open the window. 

. Prepare the larger crosspiece tabs of the hinges. 


These should be longer and wider than the smaller 


tabs. Apply adhesive to the entire surface of the tabs. 


Place them over the loose ends of the smaller 

tabs to stick them to the backboard. The large tabs 
should be centered over the smaller tabs and at a 
distance from the top edge of the work that is at 
least equal to the thickness of the work. A correctly 
hung work will hang freely on the tabs, allowing 

it to expand and contract as it reacts to changes 

in the atmosphere, but will be held securely in the 
mat. When the adhesive dries, close the mat. 


METHOD B: USING V-HINGES 

. If the image extends to the edges of the paper, it is 
necessary to “float” the work in the window mat so 
that the window does not cover the edges of the 
work. An inverted V-hinge, like a modified and rein- 
forced stamp-hanging hinge, is employed here 
(Figure 16.7). Cut the mat as before, being sure to 
make the window large enough that it does not 
cover any edge of the work. Assemble the mat. 
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. Position the work in the window of the closed 


mat. Lightly weight it in place if it is so fragile that 
it will shift. 


. Open the mat. With a pencil, carefully mark on the 


backboard the position of the upper two corners 
of the work. Remove the weight, if used, and turn 
the work over so that its upper corners are now 
above the pencil marks. Weight it in place. Erase 


the pencil marks. 


. Prepare two small and two larger tabs as for a T- 


hinge. Apply adhesive to the entire surface of each 
of the smaller tabs. Immediately position these on 
the back of the artwork near the corners, and stick 
them to both the work and the backboard. About 
half of each hinge should be attached to the back 
of the work, and half to the backboard. 


. Apply adhesive to the entire surface of each of the 


larger crosspiece tabs. Place the crosspieces over 
the part of the hinges that are attached to the 
backboard, with the top edge of each just a bit 
away from the edge of the work. The crosspiece 
should not show when the work is viewed from 
the front. Allow the adhesive to dry. 


. When the tabs have dried, turn the picture 


right side up, pivoting it on the hinges, and 
close the mat. 


Figure 16.7. T-hinge reinforcing a V-hinge. 


BOX 16.3. HOW TO MAKE A 
DOUBLE MAT WITH PVA GLUE 


MATERIALS 
# All the mat-cutting tools mentioned in Box 16.2. 


= 3 pieces of museum board. 


= PVA dispersion glue. 
= Piece of paper. 

= Sheet of hardboard. 
a Weights. 

= Material for hinges, as described in Box 16.2. 


METHOD 
1. Cut the three pieces of museum board to 
exactly the same size. One will be the back- 
board, and two will be glued together to form 
the double-thick window mat. 
2. Brush PVA glue on the face of one of the 
window boards. Be sure the coating of glue 
is thin and even, and that it covers the board 
to its edges. Position the second window 
board on top of the glue-covered board, being 
absolutely sure that the edges align perfectly. 
Use gentle pressure all over the surface of the 
boards to make sure they have adhered to each 
other. Clean up the edges to catch any drops of 
glue that may have squeezed out. Cover the 
boards with a clean sheet of paper and then a 
piece of hardboard, and weight them down 
until the glue has dried thoroughly. 
. Proceed with the window cutting as described in 
Box 16.2. Be sure that the blade used in the mat 
cutter is very sharp, and that it is stiff enough to 
keep from wandering off the guidelines. 
. Assemble the window mat and backboard as 
described in Box 16.2 and hang the work with 
T-hinges or V-hinges, as required. 


Figure 16.8. Variations on 
double matting. 


BOX 16.4. HOW TO MAKE 
A DOUBLE MAT WITH 
DOUBLE-FACED POLYESTER TAPE 


MATERIALS 


s All the mat-cutting tools mentioned in Box 16.2. 
@ 3 pieces of museum board. 


= Double-faced polyester conservation tape. 


METHOD 

. Cut the mats using a sharp blade. Align the 
two mats and check their appearance. Remove 
the top mat. 

. On the back of the top mat, place strips of 
the double-faced tape around the perimeter 
of the board, about 1.5 mm (‘/s inch) from 
the edge, and around the inside perimeter 
of the window, about 1.5 mm ('/6 inch) from 
the edge. 

. Peel the protective film off the tape, and care- 
fully align the two boards; press on them to be 
sure they stick together. 

. Assemble the window mat and backboard as 
described in Box 16.2 and hang the work with 
T-hinges or V-hinges, as required. 


Figure 16.9. Mounting a double mat. 
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BOX 16.5. HOW TO CONSTRUCT A SINK MAT 


MATERIALS 
# All the mat-cutting tools described in Box 16.2. 


™ 2 pieces of museum board, plus additional strips 


to serve as filler. 
a Material for T-hinges, as described in Box 16.2. 
= PVA glue or double-faced polyester transparent tape. 
= Wide linen tape. 


METHOD 

. Cut two pieces of museum board to a size appro- 
priate for the proportions of the artwork. 

. Cut the window opening in one piece. Since works 
cannot be floated in a sink mat, the window edges 
should overlap the edges of the work by about 
3 mm (‘/s inch) on each side. 

. Make enough T-hinges to support the work com- 
fortably. Attach the smaller stem tabs to the back 
of the work, leaving at least half the tabs showing 
and free of adhesive. 

, Position the work on the backboard, place the 
window over the work, and adjust the location of the 
work and the window. Gently weight the work, if 
necessary, and remove the window and set it aside. 

. Attach the work to the backboard by gluing the 
crosspiece tabs over the smaller stem tabs to form 
the T-hinges. 

. Figure out the number of thicknesses of mat board 
that will be needed to equal the thickness of the work. 

. Cut a strip of mat board that will fit the right side 
of the backboard, extending flush along the side 
of the board from top to bottom and just a hair 
from the right edge of the work (about 1mm, 
or ‘/» inch). Be sure the filler is exactly flush with 
all edges of the backboard and does not touch the 
artwork. Cut as many other strips as needed to 
achieve the correct thickness of the filler to the 
same size as the first strip. 

. Use either PVA glue or double-faced polyester 
tape to assemble the strips into a block. Place the 
block in position and attach it to the backboard. 
Be careful to check the alignment of the block with 
all edges of the backboard. 

. Use the methods described in Steps 7 and 8 to 
assemble and attach a filler block for the left side of 
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the mat. The filler block should not touch the work. 

10. Assemble the bottom filler in the same manner 
as the side fillers, and attach it to the backboard 
below the work and between the two side fillers. It 
should be flush with the bottom of the backboard 
and the insides of the two side fillers, and the same 
distance away from the work as the other fillers. 

. The top filler does not support the work. It is con- 

structed in the same manner as the others, but 

is narrow enough so that it does not cover the 

hinges. It should be flush with the insides of the 

side fillers and the top edge of the backboard. 
42.When all the fillers have been put in place, using 

wide linen tape, attach the window board to 

the top of the filler boards along the longest side 

of the mat. 

13.Insert the work and close the mat. If you wish 
to remove the work from the mat, open the mat 
and tilt it until the work slips out. 

14. If you want to avoid the possibility of dropping the 
work, make a lifting tab: Glue a length of rice paper 
to the inside of the backboard, where it will be 
hidden by the work; it should be long enough to 
extend out from underneath the work when the 
object is put in place. Do not glue the free-hanging 
end, and use only enough glue on the other end 
to ensure firm attachment. The tab will be hidden 
by the window mat, and can be used to lift the 
work out of the sink (Figure 16.10). 


LINEN HINGE FILLER BOARDS 
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Figure 16.10. Sink mat with optional lifting tab. 


museum board the same color as the 


backboard, or of wood to match the frame. 


Such materials should provide from 3 to 
12 mm ('/: to '/2 inch) of space between 
the glazing and the surface of the free- 
hanging work, depending on the depth 
of the frame. (See the following section 
on framing for details and illustrations.) 


FRAMING 
A frame provides additional protection for works 
of art, and it can also be considered a visual “stop” 
for the edges of the image. It is especially necessary 
to frame works that will be handled a great deal, 
or those that will be moved to exhibitions. The 
more substantial the frame, the more protection it 


will give the work. 


Strip Frames 
A strip frame is often used for temporary exhibi- 
tion purposes or in storage situations. This con- 
struction consists of little more than thin strips of 
wood tacked around the perimeter of the painting 
with small brads. Sometimes the wood is left plain, 
sometimes it is varnished or painted, and some- 
times it is stained and has a decorative beading at 
the front edge. 

Lightweight strip framing can be attractive 
if done well, but it has several disadvantages. If 
the painting is the least bit out of square, strip 
framing will often emphasize rather than hide 
the problem. The method of attaching the strips 
to the frame, by hammering brads into the 
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Figure 16.11. Strip frame, nailed to the edges of the 
painting with brads, as indicated by the arrow at right. 
Note that the frame projects a bit forward of the 
painting’s front plane, as indicated by the arrow at left. 


Figure 16.12. A traditional box frame. 
The arrow points to the rabbet. 


stretchers or strainer, can damage the painting 

or the chassis. Because there is little room at the 
back edge of the strips for hanging apparatus, 
screw eyes or strap hangers must be attached to 
the chassis; this arrangement can put undue strain 
on the painting. Finally, the strips do not offer 
any protection for the front edge of the painting. 


Box Frames 
The box frame is the preferred and standard 
method of framing paintings and matted works on 
paper. It consists of a rigid framework of wood or 
metal constructed with corners mitered at a 45- 
degree angle. The inside of the frame has a rabbet, 
usually about 6 mm ('/s inch) wide and almost as 
deep as the frame, to hold the work. A frame is 
built to provide an independent structure in which 
the picture can be protectively suspended. 

A table saw, for making the rabbet in the 
frame stock, and a miter box, for cutting the 45- 
degree mitered corners, are the major pieces of 
equipment you need to make frames. If you do 
not have a table saw, it is often possible to con- 
vince a local mill or lumberyard to rabbet the 
frame stock to the required dimensions. Hard- 
woods like maple or oak are recommended 
because of their strength, although semihard 
woods like poplar are easier to work with. It is 
simpler and more convenient, but also more 
expensive, to purchase ready-made frame stock. 

Few frame shops will sell their stock at retail, 
but several distributors of stock have established 


PICTURE PROTECTION 287 


thriving and reliable mail-order and Internet busi- 
nesses (see List of Suppliers). These concerns will 
supply a wide variety of styles, in different woods 
and metals (mostly aluminum), and even chop 
the frames—that is, cut the components to the 
correct size for the work in question, with mitered 
corners. You then need only assemble and finish 
the frames. 


Choosing an Appropriate Frame 
Profile and Glazing 

Select a frame profile that complements your work. 
Take into consideration the style of the art: An 
ornate, carved, and gilded frame might be accept- 
able when placed around a nineteenth-century 
painting but might look silly with a contemporary 
work. There are hundreds of frame profiles to 
choose from. (See Figure 16.13.) 

Whether the artwork is matted or on 
stretched fabric or a panel, the procedure for cut- 
ting the frame is identical except for the amount 
of space to be added (see Step 1 in Box 16.6). 
Instructions for the two types of frame assembly 
follow the directions for cutting. 

For works that are framed behind glass, 
use single-weight window glass. Ordinary window 
glass does not provide much protection from 
ultraviolet light, however. 

UV-filtering acrylic sheets and glass with a 
UV-inhibiting coating are now more widely avail- 
able. Plastic glazing is lighter in weight than glass, 
and much less liable to break—particular advan- 
tages if the work is to be shipped. But plastics are 


easily scratched, and can develop strong static 
electrical charges—so strong that pastel and char- 
coal can be drawn right off the surface of the 
work. Plastics can be treated and cleaned with 
antistatic solutions to relieve the electrical charge, 
but very delicate works should be put behind reg- 
ular glass. 

Nonglare glass is these days much improved, 
and most varieties do not have to be pressed 
against the surface of the work. See the List of 
Suppliers. 


LABELING THE WORK 
Pictures should have a descriptive label attached to 
the back of the dust cover or frame, never directly 
to the work itself. The label should provide com- 
plete identification of the artist and the work. The 
label is a record of the picture and can be a help to 
those who might, in the future, have to clean or 
repair it. The label should have the following min- 
imal information about the work: 

e The artist’s name. Some artists provide an 
address, telephone number, and e-mail con- 
tact information. 

e The title, date, and dimensions of the work 
(height preceding width). 

e A complete listing of the materials used in 
the work, including brand names. The type 
of support, ground, paint(s) and other ingre- 
dients in the paint layers, and the kind of 
varnish or surface coating and its appearance, 


should be described. 
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Figure 16.13. Various frame profiles. Note that all rabbets are the same size. 
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BOX 16.6. HOW TO CONSTRUCT A FRAME 


MATERIALS 
w Artwork to be framed. 
= Frame stock. 
= Table saw. 
= Miter box and backsaw. 
= Two corner clamps, used for holding the assembled 
joints until the glue has set. 
= Carpenter’s square, for checking corners. 


= Fine sandpaper or garnet paper. 


= Strap clamp. 

= Small drill. When you are working with hardwoods, 
it is necessary to drill pilot holes for the nails. Soft 
or semihard woods can be nailed without drilling 
the pilot holes. A thin, sharp awl will work here; 

a small brad, the diameter of the ones being used 
for the frame, chucked into an inexpensive hand- 
operated drill, will also work. 

# Nail set. This is for setting the brads below the level 
of the wood. If you use very small finishing nails, 
another nail will work as a nail set. 

= Tack hammer. 

= Selection of small brads and finishing nails. 

= Screwdriver. 

= Accurate tape measure. 

= Brad pusher with brads. This device has a sliding 
sleeve enclosing a magnet. A brad is held in the 
sleeve by the magnet, and the tool is used for 
pushing brads into the frame. For more money, 
you can buy a framer’s point-driver. 

= Strong wood glue. The yellow aliphatic carpenter’s 
wood glues are far superior in this application to 
the white PVA glues. 

w Brass mending plates, predrilled to accept screws; 
because of their shape these are sometimes called 
Z plates or offset clips. They can be fabricated or 
purchased at a good frame shop or hardware store. 


They are used to hold unmatted works in the frame. 


Figure 16.14. 
Mending plate 
= bent into a shape 
to hold picture in 
frame without a 


direct attachment. 


Putty for filling nail holes. Putty, or spackle, can be 
painted to match the color of the frame, 
or you can buy putties to match different colors 
of wood. 

Shellac. The white residue left from making shellac 
fixative is good for sealing the insides of the frames. 

= Cork cushions. Cut a wine-bottle cork in half length- 
wise, and then make 3 mm ('/s inch) slices of the 
halves so that small half-disks are left. These are 
used between the painting and the inside of the 


rabbet for works that are not matted. 


Figure 16.15. A cork cut into disks to use as cushions 


between picture and frame. 


= Brown paper, to be used as a dust barrier on the rear 
of framed, matted works. It is not archival—not used 
in museums—but does not come into contact with 
the matted work. If you are concerned about this, 
use an archival glassine or tissue as a dust barrier. 

= Sponge or water sprayer, and water. 

= Sharp razor blade. 

= Picture wire of a gauge appropriate to the weight 
of the work. Braided steel picture wire is good but 
can embrittle with age. Heavy-gauge copper wire 
is better—it is more malleable—but is also more 
expensive. Fishing line is not recommended. 

m Screw eyes or strap hangers. Screw eyes can put 
a strain on the frame and split the wood. Hangers 
are small metal plates with one or two screw holes 
and a freely moving metal loop. They are more 
secure hanging devices that do not put too great 
a strain on the frame members. 


Figure 16.16. 
Left: Screw eye. 
Right: Strap hanger 


with loop. 
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BOX 16.6. HOW TO CONSTRUCT A FRAME, CONT’D. 


= Thin, sharp awl. 

= Narrow strips of wood, mat board, or some other 
suitable material to serve as spacers between the 
glazing and the frame (only if the artwork is to 
be floated without a window mat). 

= Museum-quality stiffening backboard. 


= Glazing and its appropriate cleaner. 


METHOD FOR CUTTING THE FRAME 


1. Measure the work. If the work is on stretched fabric 
or a panel, add 6 mm ('/, inch) to each dimension to 


allow a 3 mm (‘/s inch) space between the inside 
rail of the frame and the outside edge of the work. 
If the work is matted, add 3 mm (‘/e inch) to each 


dimension. These spaces will allow the work to 


move within, and independently of, the frame. If, for 


example, a painting on linen measured 41x 51cm 


(16 x 20 inches), the inside dimensions of the frame 


would then be 41.6 x 51.6 cm (16 '/4 x 20 '/4 inches). 
2. Measure and cut the frame stock. Measure accu- 
rately and mark all cutting lines to be sure of get- 
ting a precise 45° angle; be sure to measure from 
the inside of the rabbet, not the outside of the 
frame. Check the miter box for accuracy, and make 


sure your backsaw is very sharp. The cuts should be 


clean and smooth. Any slightly ragged edges can 
be smoothed with fine sandpaper or garnet paper. 
3. Use the corner clamps to assemble two adjacent 


sides of the frame, and check the joint for accuracy. 


Separate the joint slightly and coat the end of one 
rail with glue, Reassemble the joint and close the 
clamp tightly. Wipe away any glue that oozes out 


of the joint. Allow the glue to set. Check one corner, 


or all four, by laying out the frame members and 
using the carpenter’s square. Then, use a strap 
clamp (see Figure 16.17)—or a homemade version 
of one—to assemble and glue the entire frame 
at once. 

4. If necessary, drill pilot holes for the finishing nails. 
Make the holes slightly smaller than the diameter 
of the nails. At least two nails should be used in 
each joint, though a large or heavy frame will 
require as many as four or five. Insert the nails at a 
slight angle to the sides of the frame to draw the 
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Figure 16.17. Strap clamp. 


| 


Figure 16.18. Left: Finishing nails inserted into corners 


of frame at an angle. Right: Nails countersunk and filled 


with putty of a color matching the wood. 


joint tight. Countersink the nails and set the 
assembly aside to dry. See Figure 16.18. 
Assemble the other two sides of the frame, using 
Steps 3 and 4, unless the strap clamp has been 
used. When both corners are dry, assemble the 
complete frame in the same manner. Lay the frame 
flat in a safe place until all the glued joints are 
completely dry. 

. Inspect the frame corners for open joints, cracks, 
or splits. Fill the nail holes with putty, as well as 
any small openings or cracks. 


. Unfinished stock should be sanded smooth, using 


a sanding block to ensure that all corners and 
edges will remain sharp and square. An electric 
orbital sander is good for this, but use a piece of 
museum board beneath the sandpaper to keep the 
sandpaper from rounding off edges and corners. 
The outside of the frame can be painted, or given 

a coat of polyurethane varnish, or rubbed with lin- 
seed oil and then waxed, or just waxed. If you use 
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wax, use a good-quality paste wax. Shellac or var- 
nish the rabbet, but do not paint or wax it. 


METHOD FOR ASSEMBLING THE FRAME: 
MATTED WORKS 


. Lay the completed frame face down ona clean 


surface. 


. Clean the glazing. Acrylic glazing should be cleaned 


with a plastic cleaner and a soft, lint-free cotton 
cloth to avoid scratching the surface. Glass can be 
cleaned with a glass cleaner. Newspapers make 
excellent lint-free glass cleaners (but do not 

use them on plastic glazing). Cheaper than a 
commercial glass cleaner is a very mild solution 
of ammonia and water. Mix 1 part household 
ammonia with 20 parts water and use it ina 
sprayer. * Caution: Ammonia can be a health 
hazard. Do not breathe the vapors, and label 
the sprayer carefully. 


. Lay the glazing in the frame. If the work is to be 


floated without a window mat, now is the time to 
insert the spacers. Very thin wooden strips, at least 
6 mm (‘/, inch) thick and as wide as the rabbet— 
generally 6 mm ('/, inch)—may be tacked to the 
inside of the rabbet with small brads. They may be 
finished the same as the frame to make them as 
inconspicuous as possible. The spacer will keep the 
work from touching the inside of the glazing. Thick 
museum board, the same color as the backboard, 
can also be used; nail it in place. The spacers should 
be removable—they should not be glued in place 
(Figure 16.19). To make your life easier, use 
FrameSpace framing spacers (see List of Suppliers). 


. Put the work in the frame. If the work is floated, 


stand the frame upright to keep the free-hanging 
edge of the work from swinging out and touching 
the glass. It may be necessary to do this anyway if 
the surface of the work is too dusty and fragile. 


. Insert a stiffening backboard behind the matted 


work. The backboard should be the same size as 
the mat backboard, and made of durable materials: 
another piece of museum board; acid-free foam- 
core board; or acid-free corrugated cardboard. You 
could also use a sandwich of tempered hardboard 
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Figure 16.19. Separating a float-mounted picture 

from glazing. Clockwise from top: picture; museum- 
quality backing board; small screw holding batten 

to rabbet between glazing and backing board; spacer; 
frame; and glazing. 


3 mm ('/s inch) thick, faced with a museum-grade 
barrier paper (Figure 16.20). 

. lf the work is not floated, but is in a regular mat, 
use the brad pusher to insert the brads into the 
rabbet to hold the work in the frame. Gently press 
down on the back of the work with one hand and 
guide the brads in at a slight downward angle. 
Space the brads every 5 cm (2 inches) around the 
edge of the work, with extra brads close to each 
corner. Here the framer’s point driver can be used; 


it is efficient, accurate, and fast. 


. Cover the back of the frame to keep out dust; the 


covering will also slow the picture’s reaction to 
atmospheric stresses. Cut a sheet of brown wrap- 
ping paper larger than the back of the frame. Wet 
the paper with a damp sponge or a light spray of 
water. Lay a thin bead of glue around the back edge 
of the frame. Place the paper over the frame and 
stretch it tight. When the glue dries, trim the excess 
paper off with a sharp razor blade to make a neat 
edge; as the paper dries, it will stretch tight. 

. Attach the hanging hardware to the frame. As a 
rule of thumb, the screw eyes or strap hangers can 
be placed at a point about one-third the distance 
from the top to the bottom of the frame. This will 
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BOX 16.6. HOW TO CONSTRUCT A FRAME, CONT’D. 
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Figure 16.20. Method of securing large matted work into —_ with barrier paper, window mat, glazing. Bottom 
frame, with hardboard backing. Top drawing, arrows top drawing, top to bottom: batten, hardboard backing with 
to bottom: flathead screw, batten, hardboard backing barrier paper, mat backboard, mat window, glazing. 


allow the frame to hang away from the wall at a 
slight angle, lessening surface reflections (see 
Figure 16.21). 

g. Attach the hanging wire. Stretch the wire taut 
between the two hanging points—it will stretch 
a little more when the work is hung, so it is 
important that it be as tight as possible. (This 
is when screw eyes reveal themselves to be 
inferior to strap hangers: When the wire is 
stretched, screw eyes can split the frame.) Use Figure 16.21. Where to place hanging wire so picture 

a lock twist on the wire to keep it from slipping tilts slightly forward. 

off the hangers (Figure 16.22). 


METHOD FOR ASSEMBLING THE FRAME: 
WORKS ON STRETCHED FABRIC AND 
PANELS 

1. Lay the frame down on a clean surface. 
2. Attach a dust cover to the back of the picture if 
it is a stretched fabric on a chassis. The cover 


should be made of stiff cardboard or foam-core 


board. It will prevent dirt and dust from settling 


in the rear of the picture between the chassis Figure 16.22. Tying the hanging wire so it doesn’t 
and the back of the fabric, and will also prevent come loose. Top arrow: the lock twist. Bottom arrow: 
mechanical damage to the rear of the work. Cut pull the wire taut before lock-twisting the other end. 
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the cover about 1.25 cm ('/. inch) smaller than the 


dimensions of the work, and attach it to the back of 


the chassis with flathead screws and countersunk 
washers (Figure 16.23). 


w 


. Place the work in the frame. Notice the space 
between the inside of the rabbet and the edge of 


the picture. The little half-disks of cork are ideal for 
filling this space because they absorb shocks. Using 


the blade of the screwdriver, jam the disks into the 
space between the frame and the picture at even 
intervals (Figure 16.24). 

4. Attach the mending plates to the back of the 
frame, using flathead or panhead wood screws. 
The plates should be bent down in the Z shape so 
that they exert pressure on the back of the work 
to hold it in the frame (Figure 16.25). There should 
be no need to use screws to hold the plates to the 
back of the work—the pressure of the plates 


against the chassis should be sufficient—but there 


is no harm done if screws must be used, as long 


as you take care with their installation. Use at least 


two plates on each side of the frame. 
5. Attach the hanging hardware and wire to the back 
of the frame. 


Figure 16.23. Dust cover for the back 
of a painting on stretched fabric. 
Details: feft, countersunk washer and 
flathead screw; right, hole in cover 
for lifting the picture. 


Figure 16.24. 
Cork cushions 
inserted between 


picture and frame. 


Figure 16.25. Mending plate bent to hold picture in 
frame. Other arrows point to countersunk washers 
and screws holding dust cover, and lifting hole in 


dust cover. 
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STORING ARTWORK 
Clean and controlled storage conditions make it 
possible to keep work in good shape for imme- 
diate exhibition or sale. Museum facilities are 
beyond the capacity of most artists, and except for 
rare, valuable, or exceedingly delicate objects, they 
are not really necessary. A spacious closet, or the 
corner of a studio set aside exclusively for storage, 
can be made into a suitable area if certain basic 
requirements are met. 


Cleanliness 
It is essential that your storage space be clean, and 
kept that way. Dust and dirt in the air can settle 
on the surfaces of artwork and eventually cause 
damage. Flies, moths, and other insects can also 
damage works. If the storage is in an open area 
such as the corner of a studio, cover the objects. 
Maintain a regular program of vacuuming— 
better than sweeping if your vacuum has a HEPA 
filter—and dusting. 


Light 
Many works are sensitive to continued exposure 
to light, which can cause fading, chroma or color 
changes in pigments, or otherwise degrade the 
picture and its support. The storage area, there- 
fore, should have minimal lighting, preferably 
low-wattage incandescent lights or dim north 
daylight. 

Oil paintings, as usual, are the exception. 
Linseed oil has a tendency to yellow as it ages, 
and yellowing seems to be accelerated when the 
paintings are kept in the dark. Oil paintings 
should therefore be exposed to a minimum 
amount of diffuse natural light. The yellowing 
caused by the dark is reversible: Just expose the 
picture to some sunlight or other natural daylight 
for a few days. 

Works that are on exhibit need to be given 
a rest once in a while. Sensitive paintings should 
not be continuously exhibited but rotated, on 
a regular basis, with those in storage. 


Heat and Humidity 


It is not so much high or low heat or humidity 
that causes damage to works of art; it is the con- 
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stant changes in these two atmospheric qualities— 
which act always in concert—that cause the 
damage. Rapid change in relative humidity and 
temperature can cause a support or paint layer 

to crack, especially if the work is aging and brittle. 
Cold temperatures can also cause damage. Even 
relatively slow changes in atmospheric conditions, 
because they occur on a cyclical schedule, can 
stress an object. 

Museums strive to keep both exhibition 
and storage spaces at a stable temperature and rel- 
ative humidity. The optimum values can vary, 
according to the type of object, but the normal 
range for temperature is 18°C to 21°C (65°F 
to 70°F) and for relative humidity, 55 to 70 
percent moisture. 

Without completely separate storage facili- 
ties, insulated, heated, humidified or dehumidi- 
fied, and monitored, you cannot hope to meet 
these ideal conditions. But you can choose a more 
or less stable situation—say, an interior closet 
away from radiators and forced-air heating regis- 
ters—and provide at least a good environment 
for the work. 

‘Temperature can be monitored with a simple 
thermometer, and relative humidity can be kept 
track of with humidity indicator strips (see List 
of Suppliers). 


Storing Paintings 
Paintings on fabric or panels should be stored off 
the floor in racks, standing vertically on one edge. 
In an ideal situation each painting has a separate 
compartment, so that paintings of different sizes 
can be stored without damaging one another. 
Practically speaking, this arrangement is often 
impossibly expensive or inconvenient. Place a 
large, stiff piece of acid-free corrugated cardboard 
between each pair of paintings. The idea is to 
keep each painting physically separated from the 
others. (See Figure 16.26.) 

Paintings on fabrics that have been removed 
from their chassis can be stored by thumbtacking 
them at the upper edges to large pieces of acid- 
free corrugated cardboard or 6 mm ('/; inch) 
thick plywood (Figure 16.27). The paintings are 
easily handled in this manner, and can be stood 


in the racks with the rest of the work. 

To protect the surfaces of the paintings in 
the racks, attach a dust cover. Cut a piece of acid- 
free glassine large enough to cover the work, and 
thumbtack it to the back of the chassis. Fold it 
over the top edge of the chassis and allow it to 
hang freely in front of the work (Figure 16.28). 

Paintings on fabric should never, as a general 
tule, be rolled, either for storing or for shipping. 
Whether the paintings are rolled face in or face 
out, this practice places great stress on paint films, 
no matter how thin or flexible the films may 
appear. Gigantic paintings that must be shipped, 
however, can be rolled, as long as they are not 
kept rolled up for too long a time. Build a 
cylinder of the largest diameter possible, prefer- 
ably out of wood, or use large, thick cardboard 
tubes made for pouring concrete footings. Roll 
the painting face out onto the cylinder, after first 
covering the face with archival glassine to protect 
it from scratches. Pack the painting carefully, 
ship and unpack it promptly, and unroll it as 
soon as possible after its arrival. Do not ship in 
cold weather. 


Figure 16.26. Storage rack. Arrows, left to right: rack 
frame, large sheet of acid-free corrugated cardboard, 


picture. 


Figure 16.27. Unmounted fabric support thumbtacked to 
acid-free corrugated cardboard. 


h Figure 16.28. Acid-free 
glassine thumbtacked 

to back of chassis and 
| folded over the front 


to serve as a dust cover 
for the picture. 


Storing Works on Paper 

Art on paper supports is usually fragile or suscep- 
tible to mechanical damage, and so should be 
stored carefully. Matting all paper works will cer- 
tainly provide a measure of safety, and a slip sheet 
of pH neutral paper or glassine placed between 
the window opening and the surface of the work 
will keep dust and dirt from touching the surface. 
As a further precaution, a covering flap cut from 
museum board can be hinged to the mat and 
folded over the front of the window (Figure 16.29). 

The matted works should be stored flat, 
in a portfolio. Arrange the pictures in the port- 
folio so that they cannot damage one another, 
and limit the number of works in one stack. 
Hinged portfolios can place a strain on a large 
stack of matted objects by squeezing them along 
the edge of the portfolio’s hinge. Better and safer, 
though more expensive, are specially made print 


PICTURE PROTECTION 295 


Figure 16.29. A museum 
board dust cover for a 


matted work on paper. 


and drawing “clamshell” storage boxes constructed 
of museum board (Figure 16.30). When these 
close, they do not exert any pressure on the 
objects inside. The boxes can be homemade using 
linen tape and 8-ply museum board; line the box 
with glassine or Mylar to act as a moisture barrier. 
Commercial varieties come in an array of standard 
sizes (see List of Suppliers), and some come with 
clasps and carrying handles so that they can 
double as portfolios as well as storage containers. 

Large shallow-drawered print storage cabinets 
can be used to store drawings or other works on 
paper that have not been matted (Figure 16.31). 
Do not overfill the drawers, and be sure to place 
a slip sheet between each work and the next. 

Works on paper should never be rolled, 
either for shipping or storage, unless they are 
gigantic. In that case, use the method suggested 
for rolling huge paintings. 


PHOTOGRAPHING PICTURES 
Having a record of your work is important, and 
keeping a file of color slides or prints or black-and- 
white prints is a valuable aid in documentation. 
For insurance purposes, proving the condition of a 
picture prior to its damage is essential. When you 
are making initial contacts with clients, agents, 
dealers, galleries, or employers, having a high- 
quality photographic portfolio can be an advan- 
tage; final judgments about your work will usually 
be made from the actual object, but first impres- 
sions more often come from viewing a photo- 
graphic portfolio. 

If you have a basic understanding of the 
operation of a 35mm single-lens reflex camera 
and a light meter, making prints or slides of your 
work is not difficult. Because it is not a compli- 
cated process, artists can overlook details; this 


may be one reason some artists seem to be satis- 


Figure 16.30. “Clamshell” storage box for drawings, 
made from one sheet of museum board. 
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Figure 16.31. Flat file storage cabinet for works on paper. 


fied with less than acceptable reproductions of 
their work. Once you see that a photograph of a 
painting, while not a perfect replica of the color, 
can be better than you thought, you may begin 
to pay more attention to how that good photo- 
graph was made. Many artists needlessly hire pro- 
fessional photographers to do work they can learn 
to do as well, at much less cost. You should keep 
in mind that the photography of works of art is 

a mechanical process not dependent on an outside 
aesthetic. The art provides the aesthetic, and the 
photograph must merely reproduce it as perfectly 
as possible. There is an art to creative photog- 
raphy too, but don’t let “art” get in the way of 
good, efficient record keeping. 


Equipment 
The following selection of equipment is the min- 
imum needed for the job. 

The camera should be, as noted, a 35mm 
single-lens reflex, with adjustable aperture and 
shutter speed. In most cases a normal 50mm 
focal-length lens is all that you need, although 
a telephoto lens or a 2x magnifying extension that 
fits between the lens and camera body is useful 
for making detailed close-ups of a portion of 
a picture. 

Other camera sizes can be used if you want 
better, less grainy resolution of the image: 5 x 7, 
8 x 10, or 11 x 14 print formats are possible. 
These cameras, and the film, can be very expen- 
sive. The 35mm format is most commonly used 
because few people expect to see perfect resolu- 
tion, and they would rather make the final judg- 
ment based on the actual work anyway. For the 
highest-quality color and sharpness (if you were 
publishing a catalog of your work, for instance) 

a large-format camera is recommended. 

A cable release screws into the shutter release 
button, allowing you to make a shot without 
touching the camera body. On long exposures, 

a cable release is useful in preventing any move- 
ment of the camera from spoiling the picture. 

A professional tripod with adjustable legs 
and center post prevents movement of the camera 
during long exposures. 

Tripod light stands are adjustable in height; 
attached bowl reflectors accept spot or photoflood 


tungsten photography lamps. Although it is pos- 
sible to make good pictures using daylight, the 
amount and quality (color rendering) of the light 
can be extremely variable. For more consistent 
results, try to develop an operating scheme using 
artificial light; this approach will become almost 
automatic after a while. 

Tungsten spot and photoflood lamps both put 
out a constant light in a predetermined strength 
and color rendering quality, although the strength 
deteriorates with use. The tungsten spot lamps 
should be rated at 3200°K and the photoflood 
lamps at 3400°K, abbreviated 3200K and 3400K. 
The figures refer to the color temperature of the 
light in degrees Kelvin (an absolute measure of 
temperature). Since these lamps are not very costly, 
it is advisable to have fresh lamps on hand; after 
about five hours of use, their output will diminish 
noticeably. Use the worn-out lamps as auxiliary 
lighting in your painting studio. 

Many 35mm cameras today have through-the- 
lens metering systems, which can be useful though 
not very accurate. For more precise results, a simple 
handheld light meter is recommended. 

Color filters are used to balance the color of 
the film to match the light being used to illumi- 
nate the picture. The filters are not expensive and 
are easily screwed onto the front of most lenses; 
some lenses may require a special mounting ring. 
Consult Table 16.2 at the end of this chapter 
to see which filters might be necessary. In any 
case, conditions can be arranged so that color 
filters are unnecessary. 

Pictures that have highly reflective surfaces 
can be difficult to light and photograph without 
picking up specular reflection (appearing as 
glaring whitish areas on the picture). Polarizing 
filters, which screw to the front of a lens, can 
eliminate most of the glare. They do not alter 
the color of the reproduction, but they do lower 
the amount of light reaching the film, making 
longer exposures necessary. 

Finally, you will need a carpenter's level and 
an accurate tape measure. 


Films 


A selection of films shown in Table 16.2 (page 
310) can be used to make color slides or color 
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prints, or black-and-white prints, with a 35mm 
camera. Be aware that film formulations constantly 
change, and that the information in the table may 
no longer be current. Note the film speed, shown 
by the ISO (International Standards Organization) 
number; the lower the number, the more light 
required, or the longer the exposure required, 

to make a good photograph. Also note the filters 
that may be required, depending on the light 
source. A complete listing of films for 35mm cam- 
eras and other camera sizes can be found in consul- 
tation with your local professional camera store. 

Always check the data sheet supplied as a 
package insert with each film or printed on the 
film box, since the ISO speed can be different 
from the assumed speed, depending on the fac- 
tory batch. The data sheet will give the corrected 
speed for that roll of film. 

Color films should be stored under refrigera- 
tion, although most films are not that sensitive 
to heat. Refrigeration will extend the life of the 
film. Put the film in a plastic bag and store in a 
refrigerator to be sure of its stability. Then allow 
the film to come to room temperature before 
using it—remove it from the refrigerator about 
two hours prior to use. 


Color Control 
In the Kodak publication called the Color 
Dataguide there are two pages of interest to artists 
who want to control the color rendering of their 
prints. Color slides can be processed only to the 
level of quality at which they were photographed— 
the photo lab cannot adjust for photographer 
error—but prints can be adjusted if the Gray Scale 
and Color Control Patch standards are used. The 
Gray Scale is the guide for value adjustment, and 
the Color Control Patches are used for color. 

For the first exposure of each roll of film, 
take a photograph of a picture with the 
Dataguide's Gray Card, Gray Scale, and Color 
Control Patches placed beside it, in the same 
lighting used on the picture. These control stan- 
dards can then be used by the printer to adjust 
the color balance of the prints made from that 
roll, ensuring better color rendition and thus 
better color reproduction. 
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Printing 
All Kodak color films can be processed by Kodak or 
by local laboratories; other manufacturer's films can 
be processed by local labs. If you have a working 
relationship with a local printer, it is possible to get 
better prints than you can get from a mass processor 
like Kodak. Remember, though, that with slides, 
what is photographed is what is printed: No adjust- 
ments or improvements can be made. 

Be patient with the printer. Only you really 
know how the prints should look in comparison 
to the actual work. It probably will be necessary 
to go back to the laboratory the first few times 
until the desired quality is achieved. Usually the 
Color Control Patches and Gray Scales will help 
a great deal. 


Making the Reproduction 
Assuming that you will make the photographs 
indoors under artificial light, the most convenient 
arrangement is to set aside a corner of your studio 
for photography. You can block off the windows 
with shades to prevent daylight from spoiling the 
color balance of the film, or you can photograph 
the works at night. 

Not all pictures fit the 35mm format per- 
fectly. There is always some background showing 
around the edges of the slide or print image, a 
condition that can be distracting to someone 
looking at the reproduction. Masking the image, 
by cropping the print or by using an opaque silver 
or black slide-masking tape, can be tedious and 
time-consuming. 

Instead, make the background behind the 
subject as plain and nonreflective as possible. 

A black background will make masking the slide 
or cropping the print unnecessary. The best solu- 
tion can be chosen from these alternatives: 

@ Paint the wall against which the works are 
to be photographed with a flat black latex 
housepaint. 

¢ Buy a large roll of flat black photographic 
paper. The paper comes in widths up to 
about 3.6 m (12 feet) and can cover large 
areas of the background. 

© Use a large piece of black velvet to cover the 
wall behind the picture. Black velvet will 


absorb nearly all light striking it, and is the 
least reflective of the background coverings 
suggested here. 


Some device should be provided for holding 
the work perfectly vertical and level while it is 
being photographed. You can set up an ordinary 
painting easel to do the job, or remove the vertical 
member from an adjustable easel and attach it to 
the wall. Paint the easel with flat black latex paint. 
It is possible simply to put nails in the wall to hold 
the work, although getting the work level in this 
case is sometimes a bother. Be sure to allow plenty 
of room on either side of the picture-holding area 
for a variety of lighting arrangements. 

Every artist develops a method of photo- 
graphing artwork, and there are so many variables 
in possible conditions (lighting, film type, and so 
on) that there can be no single perfect method. 
Nevertheless, it is helpful to consider a representa- 
tive case: making a color slide of a painting, in an 
indoor studio, using artificial light. (See Box 
16.7.) No filter is required. 

Photographers commonly bracket exposures 
by taking two more shots with the aperture set a 
half-stop higher and a half-stop lower than the 
original setting. Some photographers suggest two 
additional exposures a full stop higher and lower 
than the original, for a total of five exposures. 
Bracketing will ensure at least one acceptable 
reproduction of the picture, and possibly a few. 

If taking so many exposures of each picture 
seems like an awful expenditure of film—you can 
get only seven theoretically perfect slides from a 
thirty-six-exposure roll—consider this: It is more 
trouble to set up the studio to reshoot a set of 
slides because an entire roll was either underex- 
posed or overexposed. Furthermore, when 
shooting in this manner, you get five slides of 
each picture, and it is always helpful to have an 
extra set. Shooting slides or prints from the orig- 
inal picture is often preferable to having copies 
made from the slide. (Copies from a color nega- 
tive are usually acceptable—that is, after all, how 
the original print was made—but having dupli- 
cate negatives is also desirable.) 


Photographing Artworks with 
a Digital Camera 
With the explosion of digital photography in the 
last five years, it has become ever more possible to 
use a digital camera to make a record of your work. 
All of the procedures outlined above can be used, 
but there are a few more points to be aware of. 

First, you must have access to a camera with 
at least five megapixels of resolution and a high- 
quality lens, or you will not be satisfied with the 
amount of detail recorded by the device. Second, 
you ought to have a good deal of familiarity with 
computers and image processing software so that 
you can adjust, for instance, the color balance 
of the captured image. You can place your images 
on a CD, and there are services that will convert 
your electronic files into color slides. Finally, you 
should understand that the durability of any prints 
made from stored digital files is still open to ques- 
tion; a recent pilot test of a few widely advertised 
digital photo print processes showed that the prints 
were not as long-lived as claimed. Nonetheless, 
if you are serious about documenting or publishing 
your work, it is worth exploring this most recent 
development. 

Digital single-lens reflex cameras with 6 to 10 
megapixels of resolution, manual/automatic expo- 
sure controls, and changeable lenses are much 
preferred over the point-and-shoot variety (which 
have no controls). They are also much more 
expensive, although the prices have been falling. 


Labeling Slides and Prints 
When the slides have been returned from the 
processor, label them immediately. The informa- 
tion on the label should include the artist’s name, 
the title and date of the work, the dimensions of 
the work (height preceding width), the medium 
or technique, an indication of the top of the work 
(so the viewer can orient the slide correctly in a 
projector), and a notice of copyright, if desired. 
The same information should be put on a label 
and then stuck on the back of each print. Do not 
write on the back of the actual print, because the 
writing may be visible from the front. There is 
label-making software now that makes this for- 
merly tedious process much easier. 


PICTURE PROTECTION 299 


BOX 16.7. HOW TO PHOTOGRAPH A PAINTING 


MATERIALS 
= Painting to be photographed. 
= 35mm camera with Kodak Ektachrome 64T (tung- 
sten) film, ISO speed 64. 
= Carpenter’s level. 
# Light meter. 
@ Tripod. 
@ Easel, painted with flat black latex paint. 
= Two 3200K lamps on stands. 
™ Kodak Gray Scale and Color Control Cards. 


METHOD 
1. Set the painting up on the easel. If the work 

is framed behind glass, remove it from the frame; 
photographs made through glass may show spec- 
ular reflections from the glass, or reflections of the 
camera and photographer. Use the carpenter's level 
to make sure the picture is perfectly level and 
exactly vertical. For proper illumination of the 


object, it is necessary to get an even wash of light 


across its surface. Place the work on the easel so 


that its narrowest dimension is vertical, since the 
lighting will be from either side of it. (See Figures 
16.32 and 16.33.) 


. Attach the camera to the tripod and adjust 


it to a vertical position to conform to the arrange- 
ment of the picture. Place the tripod and camera in 
line with the exact center of the picture, far enough 
away from it so that the image fills the viewfinder 
of the camera comfortably. The plane of the back of 
the camera must be parallel to the plane of the pic- 
ture to avoid distortion at the edges of the repro- 
duction known as parallax (when straight vertical 
or horizontal lines appear to curve). Adjust the 
height of the camera so that the lens points 
directly at the center of the picture (Figure 16.34). 
You can do this visually, but to be more accurate, 
and to avoid parallax, make this quick calculation: 
Divide the height of the picture by 2. Add the dis- 
tance measured from the bottom of the picture to 
the floor. This total will give the required height of 
the center of the camera lens. 
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Figure 16.32. Setup for photography. Arrows point 
to vertical member of an easel, painted black, and 
black photo background paper. 


BOX 16.7. HOW TO PHOTOGRAPH A PAINTING, CONT’D. 


Figure 16.33. Setup showing proper coverage for two lamps. 


3. Position the light stands next to the painting, 


one on each side and each about the same distance 
away from the picture. They should be placed so 
that they are at an angle of 45° to the line running 
from the center of the picture to the camera, and 
their height should be the same as that of the 
camera (Figure 16.35). 

. Turn on the lights and check to see that the picture 
is evenly lit. Use the light meter to take a number 
of readings of the light reflected off the picture at 
various points on its surface. Adjust the distance 
of the lights from the picture accordingly to ensure 
that it is evenly lit. 

. Use the meter to figure the f-stop setting for 

the camera. Set the meter at ISO 64 (the speed 

of the film) and take readings at several points on 

the picture’s surface. Since most pictures have both 

dark and light areas, and therefore are not equally 
reflective at all points across their surfaces, average 
the readings. It will be helpful to take a reading 

in the same light from the Kodak Gray Card, held 

close to the picture’s surface. In both cases, hold 

the meter not more than 15 cm (6 inches) from the 
surface of the card or picture, and do not allow 
any cast shadows to interfere with the reading. 

Choose the setting indicated by the meter that 

allows the f-stop to be set as small as possible 


Figure 16.34. Setup showing vertical alignment 
of picture, lamp, and camera. 


49° hase 


Figure 16.35. Setup showing relationship between 


camera, lamps, and picture. 


with the shutter speed set at 1/10th of a second or 
faster. A very small aperture will allow you to record 
very fine details, but too slow a shutter speed may 
throw off the color balance of the film. 

. Check the camera to be sure the ISO setting 
matches that of the film. Adjust the f-stop and 
shutter speed according to the meter reading. 


Focus carefully and shoot. 
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Storing Slides and Prints 
Light, among other factors, will fade most color 
photographic reproductions. Store prints and slides 
in the dark; many archivists also recommend refrig- 
eration. Mylar polyester slide sheets with small 
pockets for individual slides, with three-holed mar- 
gins for insertion into three-ring binders, are good, 
and the slides can be looked at without being han- 
dled. Polyester envelopes for prints are also avail- 
able, with the three-hole margins. 

The three-ring binders can be kept in a 

box with other records about the work to keep 
them from getting dusty. All this is just a matter 
of organization. Once a system is established, 
none of it is difficult or time-consuming. 


TRANSPORTING ARTWORKS 
The more a work of art is handled, the more likely 
it is to be damaged. Transporting a work can be 
significantly hazardous unless the work is properly 
protected. 


Assembling a Crate 

Crates must be custom-built to accommodate 
individual pictures properly, but the carpentry 
is no more complicated than that used to make 
strainers or bracing for panels. (See Box 16.8.) 

A crate is essentially a suspension system 
in which the picture floats, so it must be made 
slightly larger in every dimension than the work 


Figure 16.36. When packing a framed picture, cover the 
glazing—but only if it’s glass, not acrylic—with closely 
spaced strips of masking tape to hold it in case it breaks 
during shipment. 
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it is to hold to make room for the added packing 
materials. As a rule, add 10 cm (4 inches) to 
length, 10 cm (4 inches) to width, and 10 to 13 
cm (4 to 5 inches) to the depth (thickness) of 
the work, to arrive at the interior dimensions 

of the crate. Thus, a painting measuring 40 x 50 
x 5 cm (16 x 20 x 2 inches) will require a crate 
with interior measurements of 50 x 60 x 15 cm 
(20 x 24 x 6 inches). Remember to take into 
account the thickness of the wood when calcu- 
lating the dimensions of the lumber you need. 


Packing the Crate 
Before packing the picture, check to see that it is 
snug in the frame and that there are no loose wires, 
hanging apparatus, or other dangling parts that 
could damage the work. The wire should be 
removed or taped down. Cover glass—but not 
acrylic—with closely spaced strips of masking tape 
to hold it in case it breaks (see Figure 16.36). 

The outside of the crate should be clearly 
marked to identify its contents. Use arrows to indi- 
cate “Up,” because the crate should always be 
standing on edge to relieve strain on the picture 
planes inside. Use the words “Works of Art” and 
“Fragile,” and the symbols of a broken wineglass 
and an umbrella, to show that the contents are 
fragile and should be kept dry. If the work is to be 
shipped overseas, use the phrase “Use No Hooks” 
and the symbol of a hook with an X through it to 
indicate restrictions on crane use at the port. For 
more about packing crates, see Box 16.9. 


Crates for More Than One Picture 
A crate for more than one picture of the same size 
can be built easily. Use 1.89 cm (?/s inch) plywood 
for the collar, and make the crate any depth neces- 
sary. When packing, follow all steps outlined in Box 
16.9 through Step 6. Repeat Steps 2 through 6 for 
each picture. Then, instead of using battens to hold 
each work inside the crate, cut sheets of Bubble Pak 
plastic cushioning to fill the empty spaces. 

One crate can hold many pictures of dif- 
ferent sizes, although the construction is likely to 
be more complicated and the resulting box quite 
heavy. Each picture should have its own indi- 
vidual space within the crate. (See Figure 16.39.) 


BOX 16.8. HOW TO CONSTRUCT A CRATE 


MATERIALS 

m Handsaw. 

a Hammer. 

= Slotted screwdriver. 

= Flathead wood screws and washers. 

™ Carpenter’s square. 

= Staple gun. 

w Electric drill with bits. The drill bits should have the 
same diameter as the shaft of the flathead wood 
screws used to fasten the top of the crate. 

= Plywood 1.25 to 1.89 cm ('/2 to 3/, inch) thick. Plywood 
forms the flat sides of the crate. Thinner plywood 
can be used for small crates, but thicker plywood 
should be used for large crates. 

# White pine, yellow pine, or fir boards. The boards are 
nominally 2.5 cm (1 inch) thick, but usually measure 
about 1.89 cm (3/. inch) thick. They come in various 
widths—s, 7.5, 10, or 15 cm (2, 3, 4, or 6 inches)— 
and because they are used to build the collar of the 
crate, choose the width equal to the correct depth 
for the crate. Also obtain some lengths of 2.5 x5 cm 
(1 x 3 inch) boards to use for bracing the flat sides 
of the crate and for battens inside the crate. 

= Strong carpenter’s wood glue. 

= Masking tape. 

= Selection of flathead wood screws and countersink 
washers. 

= Selection of flathead nails. Longer nails can be used 
to assemble the collar of the crate. Shorter nails are 
used to attach the bracing to the plywood sides, 
and the plywood to the bottom of the crate. 

= Cushioning materials. These are used to float the 
work in the crate and should be light, strong, and 
bulky but compressible. The least expensive choices 


include Bubble Pak (cells of air sealed in plastic, 
forming a strong and lightweight cushioning, avail- 
able in rolls), Kimpak (multilayered paper packing 


that is strong and soft), and foam lining used as 


cushioning under wall-to-wall carpeting (an open- 
cell foam, thin and soft, and relatively inexpensive). 

= Brown wrapping paper. 

= Waterproofing materials, for making the interior 
of the crate water-resistant. Some writers advise 
against the use of plastic, since it can trap moisture 
and cause condensation inside the crate, but plastic 
is acceptable if the wrapping is not airtight. Thin 
plastic sheets can be obtained in rolls. 

® Corrugated cardboard (inexpensive) or foam-core 


boards (expensive). 


METHOD 

. Cut the wood for the collar and sides to the proper 
dimensions. 

. Assemble the collar using nails through butt joints. 
For very secure joints, use glue and screws. 

. Attach the bottom of the crate to the collar with 
nails or screws. Glue if desired. 

. Put the top of the crate in place and drill holes 
for the screws. Attach the top with flathead wood 
screws and countersunk washers. Mark the top 
of the crate and the collar at each screw head so 
that the top of the crate can be realigned properly. 

. If the crate is large enough to require bracing, cut 
and attach bracing struts with nails or screws— 
and glue, if desired. 

. Disassemble the crate and carefully check the inte- 
rior for protruding nails or splinters. Remove them 


by filing them down or cutting them off. 
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Shipping 
The size and weight of the crate will determine 
which carrier can handle the shipment. The United 
States Postal Service (USPS) or a private carrier, 
such as United Parcel Service (UPS), FedEx, DHL, 
and the like can ship smaller packages. Both USPS 
and UPS have weight and size restrictions and will 
limit the amount of insurance coverage they will 
allow on the object. They also may place restric- 
tions on the contents if it is a one-of-a-kind work 
of art. An advantage to these carriers is that they 
deliver to the door. 

Common carriers—ordinary freight trucking 
companies—will handle larger crates but some- 
times refuse to carry works of art. Insurance cov- 
erage in a rider paid for by the sender is reasonable, 
however, and it is possible to convince the carrier 
that the crate is substantial and will prevent 
damage to the work. Common carriers will some- 
times deliver to the door for an additional charge 
but often require the recipient to pick up the ship- 
ment at a central distribution point. 

Some common carriers specialize in shipping 
works of art and provide the special handling 
occasionally needed by these objects. Workers for 
these companies have experience packing and 
handling art objects, and their trucks do not carry 
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any other kinds of freight; some of these carriers 
will even ship uncrated work in specially padded 
vehicles. The rates for these shipments can be 
considerably higher than those charged by ordi- 
nary carriers, but the handling of the work is of 
the highest professional standards. 

Whichever service you choose for shipping, 
be sure to be aware of the following variables: 
packing or crating requirements, size and weight 
restrictions, insurance limitations, and delivery 
arrangements. Always make sure that the recipient 
of the shipment understands what arrangements 
have been made for delivery of the work. 


Transit Storage 
Sometimes the work being shipped must be 
stored for a day or two before delivery can be 
made. If this is a possibility, it is wise to find out 
what kind of storage facilities are being used. A 
warehouse with a controlled environment—at the 
very least the space should be heated—is prefer- 
able to a shed or open loading dock somewhere. 
Remember that works of art are fragile, can be 
damaged by rapid changes in atmospheric condi- 
tions, and that many paints are especially vulner- 
able to cold temperatures. 


BOX 16.9. HOW TO PACK A CRATE 


MATERIALS 
= Waterproof paper or plastic sheeting. 


corner and staple them to the back of the frame. 
An alternative to corner padding, but one that 
= Glue, or stapler and staples. takes up more room in the crate, is to make an 
= Corrugated cardboard. envelope for the painting out of Bubble Pak plastic 
= Masking tape. cushioning. Cut a piece of corrugated cardboard 


= Multilayered paper packing, foam carpet padding, large enough to fit over the front of the painting 


Bubble Pak plastic cushioning. 


METHOD 

. Line the inside of the crate with the waterproof 
paper or plastic sheeting. Cut two pieces to fit the 
top and bottom covers and one long strip to fit 
around the inside of the collar. Use glue or short 
staples to attach the liner; be sure the staples are 
completely flush with the inside of the crate. Do 
not completely seal the inside of the crate; leave 
some gaps to prevent moisture condensation. 

. Cut corrugated cardboard to fit the bottom of the 
crate. (In this temporary application, the cardboard 
need not be acid-free.) 

. Wrap the painting in brown paper to protect it 
from dust. (In this temporary application, the paper 
need not be acid-free.) Use masking tape to hold 
the paper in place. 

. Make pads for the corners of the painting. Use either 
multilayered paper packing or foam carpet padding 
cut into long strips and rolled into tubes. Then fold 
the pads diagonally 
over the front of the 
painting at each 


Figure 16.37. How to make a batten that 
will securely hold a picture in a crate. 


and attach it to the frame sides with masking tape. 
Next, cut a length of Bubble Pak cushioning that is 
large enough to fold over and enclose both sides of 
the painting, then tape it in place. To prevent con- 
densation, do not make this enclosure airtight. 


. Place the picture face down inside the crate and 


adjust its position so that there is an equal amount 
of space all around the work between it and the 
inside of the collar. Fill this space with rolls of multi- 
layered packing paper, Bubble Pak, or foam padding. 
Stuff all the spaces firmly until the work is snugly 
padded and cannot move around inside the crate. 


. Cut another piece of corrugated cardboard to fit 


on top of the picture and place it in the crate. 


. If there is a space left between the cardboard 


and the inside of the top cover of the crate, pre- 
pare two battens to hold the package tightly. 
The battens should be screwed to the inside 

of the crate’s collar. 


. Attach the cover of the crate. 


SCRAP SOFTWOOD NAILER 


SCRAP HARDBOARD 
LATTICE : 


GLUE AND NAIL ALL 
ATTACHMENTS. 


BATTEN SCREWED TO INSIDE 
OF CRATE (NO GLUE) 


——— 


— 


COLLAR 


CARDBOARD CUSHION 
ON TOP OF PAINTING 
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BOX 16.9. HOW TO PACK A CRATE, CONT’D. 


“aoe COVER WITH BRACES 


? 
: 1 TOP CARDBOARD 


PADDING ROLLS 


PICTURE, WRAPPED IN BROWN PAPER 


CORNER PADS 


BOTTOM CARDBOARD 


WATERPROOF SIDE LINER 
WATERPROOF BOTTOM LINER 


CRATE COLLAR 


CRATE BOTTOM 


SIDE BRACES 
BOTTOM BRACES 


Figure 16.38. Exploded view of the assembly padding to fill in spaces between picture and inside 
sequence for packing a crate. Bottom to top: the of crate; top cardboard sheet; cover with braces and 
crate with bottom and side braces; waterproof waterproofing stapled to the inside. The bottom of 
bottom liner; waterproof side liner (note: to prevent — the crate is permanently assembled with glue and 

moisture condensation, do not wrap the picture in screws; the top of the crate is attached with screws 
plastic sheeting); cardboard cushion; picture through countersunk washers so it can be removed. 


wrapped in brown paper with corner pads; rolls of Crates should be shipped vertically. 


Figure 16.39. 
Crate for multiple pic- 
tures. Each wrapped 
picture has its own 
padded slot. Inside the 


door are posted an 
PAINTING 


Torneo D inventory of the con- 


CRATE FRAME 

ie Oke tents and a location 
BOARD 
DIVIDERS key. Ship vertically. 
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TABLE 16.1 VARNISHES AND COATINGS FOR PICTURES 


Key: EX = Excellent; G = Good; F = Fair; P = Poor; NT = Not tested; NR = Not recommended 


COMMON NAME 


Damar Mastic 


Sandarac 


eee 


TYPE 


PAINT TYPE 

Oils 

Acrylic solutions 

Acrylic dispersions 

Alkyds 

Water-thinned paints 

Temperas 

Encaustics 

Pastel (fixative) 

Murals (surface coatings 
not recommended) 


METHOD OF APPLICATION 
Brush 
Hand-rub 


Spray 


CAUTIONS 
Ventilation 
Goggles 
Respirator 
Gloves 
Coveralls 


REVERSIBILITY 


Natural resin Natural resin 


x (if poor ventilation) 
x 


x (if poor ventilation) 


G; over time becomes F G; over time becomes F 


SOLVENT 


DURABILITY 
Interior 

Exterior 

Rigid support 
Flexible support 


RESISTANCE TO: 
Water 

Acid 

Alkali 

Pollutants 
Ultraviolet light 
Mechanical damage 
Oxidation 


POSSIBLE DEFECTS 


ESTIMATED LIFE 


OTHER COMMENTS 


Gum turpentine 
and stronger 


Alcohol and stronger 


EX 
P 
EX 
G 


Natural resin 


NR 


Bloom, cracking, 
mechanical damage 


Bloom, cracking, yellowing, 
mechanical damage 


Less than 20 years, 
in ideal conditions 


20 years, in ideal conditions 


Not considered a reliable Less reliable than damar 


surface coating 


Not recommended 
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TABLE 16.1 VARNISHES AND COATINGS FOR PICTURES, CONT’D. 


Key: EX = Excellent; G = Good; F = Fair; P = Poor; NT = Not tested; NR = Not recommended 


COMMON NAME 


Shellac 


Bleached white beeswax 


Acrylic solution 


TYPE Natural resin Natural wax Synthetic resin 
PAINT TYPE NR 

Oils x (after the varnish) x 

Acrylic solutions x (after the varnish) x 

Acrylic dispersions x 

Alkyds x (after the varnish) 5% 
Water-thinned paints x x (thinly) 
Temperas x x (thinly) 
Encaustics x 


Pastel (fixative) 
Murals (surface coatings 
not recommended) 


METHOD OF APPLICATION 


x (fixative only) 


x (weak dilution) 


Brush x (if in paste form) x 

Hand-rub x (preferred) 

Spray x (fixative only) x (thin the paste form) x 

CAUTIONS 

Ventilation x (only if sprayed) 

Goggles x (only if sprayed) 

Respirator x (if poor ventilation) x (only if sprayed) x (if sprayed) 

Gloves 

Coveralls x (only if sprayed) x (if sprayed) 

REVERSIBILITY G G G 

SOLVENT Alcohol Mineral spirits Mineral spirits 

DURABILITY 

Interior G EX EX 

Exterior P G F 

Rigid support EX EX EX 

Fiexible support P G G-EX 

RESISTANCE TO: 

Water P EX G-EX 

Acid F F G 

Alkali F G G 

Pollutants F EX G 

Ultraviolet light P EX G-EX with added UV 
inhibitors and absorbers 

Mechanical damage P P G 

Oxidation P EX G-EX 

POSSIBLE DEFECTS Severe yellowing, bloom, Melts or sags with heat; May craze 


ESTIMATED LIFE 


darkening 


Short 


OTHER COMMENTS 


Use as a fixative only 
when better synthetics 
are not available 
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embrittles with cold; 
easily scratched 


More than 20 years in 
ideal conditions 


Excellent surface coating 
over a varnish 


More than 20 years in 
ideal conditions 


Reliable surface coating if 
the correct resin is used; 
most commercial products 
are reliable 


TABLE 16.1 VARNISHES AND COATINGS FOR PICTURES, CONT’D. 


Key: EX = Excellent; G = Good; F = Fair; P = Poor; NT = Not tested; NR = Not recommended 


COMMON NAME 


Styrene resin solution 


TYPE 


Synthetic resin 


Silicone 


Synthetic resin 


Petroleum microcrystalline wax 


Synthetic wax 


PAINT TYPE 

Oils 

Acrylic solutions 
Acrylic dispersions 
Alkyds 
Water-thinned paints 
Temperas 

Encaustics 

Pastel (fixative) 


Murals (surface coatings 


not recommended) 


x~ Kx KK 


<x x KX xX 


x x x KX KK 


METHOD OF APPLICATION 


Brush 
Hand-rub 


Spray 


x (diluted) 
x (preferred) 
x (very diluted) 


CAUTIONS 
Ventilation 
Goggles 
Respirator 
Gloves 
Coveralls 


REVERSIBILITY 


x (if sprayed) 
x (if sprayed) 
x (if sprayed) 


x (if sprayed) 


” 


x (if sprayed) 

x (if sprayed) 

x (if poor ventilation) 
x (if sprayed) 

G 


SOLVENT “Petroleum distillate Trichlorotrifluoroethane Mineral spirits 
DURABILITY 

Interior EX NT EX 

Exterior NT NT G 

Rigid support EX NT EX 

Flexible support EX NT G 

RESISTANCE TO: 

Water EX NT EX 

Acid FE NT F 

Alkali F NT F 

Pollutants F NT G 

Ultraviolet light EX NT G 

Mechanical damage G NT F-G 

Oxidation G-EX NT EX 

POSSIBLE DEFECTS NT Very soft films; easily damaged 
ESTIMATED LIFE More than 20 years in Unknown More than 20 years in 


ideal conditions 


ideal conditions 


Adhesive wax for conservation; 
possible use as a surface 
coating (with a hardener 
added) over varnishes 


Expensive; tested only 
by the producer, and 
developed for 
conservators 


OTHER COMMENTS Newest synthetic resin 
coating, marketed by 
Gamblin; low molecular 
weight means good color 


saturation and reversibility 
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TABLE 16.2 35MM COLOR SLIDE AND PRINT FILMS 


Special note: Photographic films for prints and slides are slowly being replaced by digital imagery in the consumer 


market, but will remain available for professional use. Kodak no longer makes slide projectors. 


Iso OPTIMAL FILTER REQUIRED 
FILM LIGHT Daylight Photofloods Tungsten 
SPEED SOURCE (3400K) (3200K) 


Fujichrome 50 Velvia 50 Slides Daylight No filter 80B 80A 


Fujichrome 647 Professional 64 Slides Tungsten 85B 81A No filter 
3200K 


Kodachrome Ektachrome 64T 64 Slides Tungsten 85B No filter 
Professional (EPY) 3200K 


Kodak Ektachrome 100 100 Slides Daylight No filter 80A 
Professional 


Kodak Ektachrome 160 Slides Tungsten 85B No filter 
160T Professional : 3200K 


Kodak Plus-X Pan 125 B&W prints The color temperature of the 
light source does not affect 
the performance of B&W film. 


Kodak Tri-X Pan B&W prints The color temperature of the 

light source does not affect 
the performance of B&W film. 

Notes: 

1. ISO = International Standards Organization. 

2. Always check the package insert: The ISO speed for that individual roll of color film may differ from the 
speed printed on the box. Furthermore, the ISO speed will be different from the rated speed, according 
to the filter used. Your best solution is to use a film rated for the lighting you choose, so that you will 
not need to rely on filters. 

. Buy fresh rolls of color film. Store them in a refrigerator until you use them, and allow them to come 
to room temperature before loading the film into the camera. Process the exposed film promptly. 

. It is possible to have slides or prints made from any type of film, even if it is primarily designed for one 
purpose. To go from prints to slides, the printer will copy your print using a slide film or will use a Vericolor 
print film to make a slide from the color negative; to go from slides to prints, the printer will use a 
Vericolor internegative film to make a print negative from the slide, and then make the print. 
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Conservation and Restoration 


It is not my purpose here to instruct 
you in restoration, the art and sci- 
ence of the repair of artworks, or 
conservation, the art and science 


of the preservation of artworks. 


Conservators, as they are known in this 
country, are professionals who have received 
highly specialized training and have considerable 
experience. If you are so inclined, you can play a 
part in conservation by using quality materials 
and durable processes, but you should not prac- 
tice art conservation without training. This 
chapter is not a guide for the do-it-yourselfer. 
Amateurs—painters who thought they knew what 
they were doing—probably have irreparably dam- 
aged more paintings than those that have been 
successfully treated by professionally trained con- 
servators. But it is useful, at least, for you to be 
aware of the kinds of harm paintings can suffer, 
and how these ills are treated. For those artists 
who might be interested in pursuing conservation 
as a profession, the end of this chapter lists the 
few professional training and internship programs 
in the United States and Canada. 


INSPECTION OF THE WORK 
All works of art are different, and each is therefore 
treated as an individual case in a conservation 
studio. Some general procedures are followed in 
many cases, but to generalize where conservation 
practices are concerned can be dangerous: It can 
lead to assumptions about treatment methods. 


The following discussion of the damage that pic- 
tures may sustain, and the methods of treating that 
damage, is presented in the most general way, with 
the understanding that several types of defects or 
injuries may occur at once in a work, and that the 
conditions may alter the method of treatment. 

All works of art that are to undergo restora- 
tive or preservative treatment must be thoroughly 
inspected. The conservator takes color and black- 
and-white photographs of both sides of the 
work—the obverse, or front, and reverse, or 
back—both before and after treatment. Next, 
he or she carries out a complete visual inspection 
under normal light, and notes the condition of 
the support and design layers. If necessary, the 
work is also inspected under other kinds of light: 
infrared, ultraviolet, and X-ray. Each of these can 
reveal information about the paint and support. 

In museums, a chemical analysis of the paint 
is often done to determine the authenticity of the 
work, or to place it in a historical context. All 
the information gathered from these inspections 
is recorded in writing in a separate file for each 
work, from which an individual plan for treat- 
ment can be developed. Only after consultation 
with the owner, including an explanation of sug- 
gested treatment, is the treatment attempted. 

If the picture’s condition is at all fragile, it 
is sometimes useful to consolidate it before begin- 
ning treatment. Consolidation effectively stabi- 
lizes the design layer by immobilizing it under 
a reinforcing covering. The covering may be small 
patches of very thin but strong mulberry paper 
applied as a patchwork over the fragile front sur- 
face of the work, using a reversible glue. A cov- 
ering of thin muslin can further reinforce the 
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mulberry paper. In all cases it is necessary to 
determine the solubility of the paint layer before 
consolidating it. 

Oil paint, for instance, cannot be consoli- 
dated with an adhesive that needs a strong aro- 
matic solvent to remove it, since these solvents 
can affect the paint layer. A water-soluble glue 
may be used in this case, if there is no danger 
of loosening the ground from the support. 


DAMAGE TO THE SUPPORT 
The type of damage that affects a work depends, 
in part, on the kind of support used. Paper, wood, 
and fabric are each susceptible to particular forms 


of disrepair. 


Paper Supports 
Inherent faults in the paper can derive from its 
constituent materials, in which case not much 
can be done to restore the work. A cheap, acidic 
paper can be stabilized so that it will change little 
in the future, but it cannot be returned to its 
original state. 


Mold 
Brownish or gray-greenish spots or stains on the 
paper characterize mold. Caused by too humid an 
environment, mold stains—foxing—can be treated 
by removing the work to a dry place and exposing 
it to circulating air and sunlight for a day to kill 
the organism. The artwork is sometimes placed in 
a closed container with a fungicide, whose slow 
evaporation eventually destroys the mold. 


Stains 
Bleaching the work with hydrogen peroxide 
vapors in a closed environment can sometimes 
treat discolorations caused by atmospheric pollu- 
tants or water stains. 


Acidic Papers 
Papers can be deacidified using various buffering 
solutions carried in a solvent. There are proprietary 
solutions for this work (Wei T’o® is one example), 
or the conservator may make one depending on 
the conditions. 
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Insect Damage 
Silverfish, cockroaches, termites, and woodworms 
all eat paper and particularly enjoy animal glue 
sizes and vegetable gum binders. In such cases an 
insecticide is applied, and the work is removed to 
a safer environment. 


Tears 
If a paper support is torn, the conservator can 
make a patch of a paper that is thinner than the 
paper on which the work was done. The patch has 
feathered edges, made by water cutting and sepa- 
rating the fibers around the edges of the patch. 
The conservator then attaches the patch, using a 
weak reversible glue, to the reverse of the object. 
Tests must be made to determine that the solvent 
for the glue does not affect the support paper or 
the design mediums. 


Creases, Warps, and Wrinkles 
Careless handling, folding, rolling, and so on 
cause these defects. Depending on the nature of 
the mediums used in making the work, these phys- 
ical problems can be reduced by exposing the 
object to a humidified atmosphere, pressing it 
under a moderate weight, or a combination of 
the two approaches. 


Wooden Supports 
Wooden supports—especially those of solid, 
thick panels—present special problems to the 
conservator. 


Warping 
This is caused by uneven tension between two 
faces of the work, or by uneven graining between 
the two faces. If the support is a grained structure 
such as a thick, solid wooden panel and the design 
layer is not in fragile condition, the panel can 
sometimes be straightened by exposure in a 
humidity chamber. When the work is removed 
from the chamber and dries out, the warp eventu- 
ally reappears. The reappearance of the warp may 
be prevented or lessened by attaching a felt-lined 
aluminum channel brace around the perimeter 
of the support. 


The conservator may also decide that 
attempting to remove the warp will cause more 
damage than leaving it alone. 

Cradling, the practice of attaching slotted 
braces to the rear of the panel running parallel to 
the grain, with smaller movable braces placed into 
the slots and running perpendicular to the grain, 
is rarely used today; it is one of those techniques 
that, though ingenious for its time, was discov- 
ered in many cases to have caused more damage 
than it prevented. 


Cracks 
These splits in the wood, sometimes called checks, 
can accompany warping, but can also be the result 
of the support’s reaction to atmospheric changes. 
‘To stabilize the structure, sometimes the conser- 
vator fills the splits with an epoxy or other inert 
consolidant. These visual interruptions in the 
design layer can be lessened by inpainting over the 
filler, a technique discussed later in this chapter. 


Insect Holes 
Boring insects can honeycomb a support and leave 
it in a very weakened state. Treatment with an 
insecticide kills the insects. The conservator .then 
infuses the channels and holes with a wax or epoxy 
consolidant to stabilize the structure. 


Transferring 
Occasionally the support is so deteriorated that 
the paint films are actually supporting the panel. 
Although this occurs more often with pictures on 
textile supports, it is occasionally true of paintings 
on wooden supports. In this case, the design layer 
can be transferred to another support. 

First, the conservator consolidates and immo- 
bilizes the paint layer with a covering of reversible 
adhesive (made with a solvent that will not affect 
the design layer) and thin rice paper. In some sit- 
uations a muslin covering is used for added 
strength. 

The support is turned over and placed on 
a padded surface; if the paint has high impasto, 
the surface can be a reverse mold of the picture 
to preserve the configuration of the surface pro- 
jections. The conservator then carefully planes the 
panel off the rear of the painting, down to the 


reverse of the ground; if the ground has deterio- 
rated, even it is sometimes removed. 

While the paint layer is still immobilized, the 
conservator then attaches it to a new ground and 
support. Because of the delicacy and extreme risk 
of this operation, it is used only under the most 
unusual circumstances. 


Fabric Supports 
The defects of fabric supports result from expo- 
sure to light and atmosphere. Embrittlement and 
general weakening are inevitable for the com- 
monly used cotton duck and linen. Treatment of 
this kind of deterioration is usually accomplished 
by first stabilizing and consolidating the face of 
the picture, then attaching a new support to the 
back of the old. 

The operation is called /:ning; when an old 
lining is stripped from the back of a support and 
a new lining is applied, the procedure is called 
relining. 

Traditionally the new lining material has 
been new, smooth linen, of a weight similar to 
that of the old material. In the last three decades 
or so, the more stable synthetic fabrics, such as 
woven fiberglass or woven polyester sailcoth, have 
gained prominence. More recent developments 
make the use of light but very rigid honeycombed 
panels possible. These include cast polyester on 
an aluminum honeycomb, or an aluminum panel 
on an aluminum honeycomb. 

The procedure for lining begins with the 
usual close inspection of the picture, followed by 
stabilization and consolidation of the design layer 
if necessary. The conservator then removes the 
picture from the auxiliary support and carefully 
cleans the back of it. Loose threads around tears 
are trimmed, but the original stretching edge of 
the picture is left intact. 

The conservator prepares a strainer and 
stretches a new lining material (if it is a fabric) 
tightly on the frame. Next, she or he makes a wax 
and resin adhesive. This kind of adhesive is strong 
and penetrating but easily removed by gentle 
heating and/or the application of mild solvents. 

The new support is placed face down on a 
release paper surface, which will not allow the 
adhesive to stick. The wax and resin adhesive is 
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brushed onto the rear of the new support and 
then spread out and forced into and through the 
fabric by gentle remelting with an iron. The tem- 
perature of the iron is set as low as possible, but 
warm enough to melt the adhesive. 

The painting is likewise placed face down on 
a release paper surface, padded to prevent the flat- 
tening of thick paint, and the same wax and resin 
impregnation is carried out. The temperature of 
the iron is kept at its lowest setting to prevent the 
burning of the paint layers. 

When the back of the old picture has cooled, 
the conservator aligns the new adhesive-coated sup- 
port over it, and the two are stuck together using 
gentle heat and pressure. The conservator then 
removes the strainer from the lining and restretches 
the newly backed picture on its original chassis— 
although sometimes a new chassis is used. 

A more recent method of lining uses a 
vacuum hot table—that is, a table covered with 
seamless aluminum sheeting and heated from 
beneath by a series of electric elements. 
Suspended over the table is a frame holding a 
loosely stretched rubber blanket and a vacuum 
system connected to a vacuum pump. Newer 
lining tables are large and do not use the sus- 
pended rubber blanket; instead, the vacuum 
system is incorporated into the perimeter of the 
table itself, and in place of the rubber blanket is a 
thick, supple, transparent sheet of polyester film. 

The picture is prepared in the usual way, 
but the new lining material is not stretched on a 
strainer. Rather, the adhesive is applied to both 
the picture back and lining, and the two are 
aligned and stuck together by hand. Release paper 
is placed on the hot table, and the lining and pic- 
ture are placed face up on the paper. Strips of cor- 
rugated cardboard may be placed around the 
perimeter of the picture to act as channels to draw 
off excess adhesive. The table is then warmed just 
enough to melt the adhesive. 

As the table is heating, the conservator puts 
the clear polyester film over the painting’s surface. 
If the artwork is large, the whole table is used; if 
not, small-diameter sausagelike tubes of sand- 
filled fabric can be placed around the painting, on 
top of the plastic film, to seal the film to the sur- 
face of the table. 
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A seal around the edge of the table is formed 
and the vacuum pump is turned on. Air is 
pumped from beneath the covering to a pressure 
not higher than about 11.25 kg/2.5 cm (25 
pounds per square inch), and the soft plastic film 
conforms to the surface irregularities of the pic- 
ture. Then the conservator turns off the heating 
elements, and the picture is quickly cooled with 
fans while the vacuum continues to work. 

When all has cooled, the conservator removes 
the plastic film, discards the cardboard, and takes 
the picture off the table. It is then restretched on 
a chassis—a new one if necessary, the original if 
possible. Naturally, the process of lining varies 
from practitioner to practitioner and depends on 
the condition of the work. 


DEFECTS OF PAINT FILMS 
Paint films themselves are also subject to degrada- 
tion as a result of age or faulty application. A few 
problems are noted here. 


Checking 
If the paint binder oxidizes completely or becomes 
brittle, either from stresses internal to the paint or 
from stresses external to it (atmospheric changes), 
cracks that follow the weave of a fabric support 
or the grain of a wooden support will appear. 


Powdering 
The complete loss of the paint binder may leave 
on the surface of a picture pigment particles that 
can be knocked off easily. This particularly dan- 
gerous condition can be caused by excessive use 
of a thinner as you are painting. 


Cleavage 
An area of the paint film may crack through com- 
pletely to the ground, or the paint and ground may 
lift completely from the support. This can be 
caused by any number of things: poor-quality 
mediums or paints, moisture in the ground, or 
mechanical damage. (See Figures 17.1, 17.2.) 


Blind Cleavage 
This is a blisterlike condition similar to cleavage, 
except that the paint may not be cracked on the 


Figure 17.1. Cleavage to ground. As shown at top center, 
paint film has cracked through to ground. Arrows at 
right indicate, top to bottom: varnish; paint layers; 


f 


oo 
——s +. 
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Figure 17.3. Blind cleavage. Top to bottom: bubble; 


ground; support. 


varnish; paint layers; ground; support. 


surface. What cannot be seen may be dangerous for 
the life of the picture. (See Figure 17.3.) 


Wrinkling 
This condition is also called reticulation. It can be 
caused by an excess of binder or vehicle in the 
paint film, by an inferior binder, or (in oil paints) 
by the artist’s excessive use of a drier. Short of soft- 
ening the film with very active solvent vapors, there 
is not much that can be done about this condition. 


Bloom 
This is more often a defect of the varnish layer, 
where moisture has become trapped between it and 
the paint film. The symptoms are a bluish- or 
grayish-white veil over the picture that obscures the 
image. It can be treated by drying the picture or, 
more commonly, by removing the varnish and 


revarnishing. 


Cupping 
In this scenario, small islands of paint crack 
through expansion of the support and then are 
pushed together when the support shrinks. When 
the flakes are pushed together, their edges may 


Figure 17.2. Cleavage (varnished over). Top to bottom: 
depression; varnish; paint layers; ground; support. 


Figure 17.4. Cupping. Top to bottom: cup-shaped paint 
flake; varnish; paint layers; ground; support. 


become raised above the plane of the picture, 
resulting in a cuplike profile (Figure 17.4). 


Cracking 
This defect is also called crackle or craquelure. 
If the paint film or the ground loses its plasticity, 
many different types of cracking can occur. The 
damage can be caused by careless handling of the 
picture—rolling, for instance—or can come from 
the cyclical expansion and contraction of the 
support. Each condition can cause a separate and 
distinctive type of crack; traction cracks and alliga- 
toring are examples. 


Flaking 
This can be caused by mechanical damage or 
atmospheric fluctuation, resulting in the dislodging 
of small chips of paint. The condition is dangerous 
and can jeopardize the whole painting. 


Fading 
Overexposure to ultraviolet light can cause a pic- 
ture to fade, but this problem can also result from 
the artist's use of inferior and impermanent pig- 
ments or other colorants. Various colorants and/or 
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mixtures of them react to atmospheric conditions 
in a number of ways that can cause other color 
changes. 

Short of extensive retouching, which is usu- 
ally advised against, there is nothing to be done 
about faded or changed colors. 


CLEANING 
Once a picture has been inspected, photographed, 
consolidated (if necessary), and lined (again, if nec- 
essary), it can be cleaned. This is a most delicate 
procedure because the wrong use of the wrong 
material or method can easily destroy the picture. 

Usually it is necessary first to remove any 
facing materials or excess lining adhesive. If no 
analysis of the paint film has been conducted, an 
inconspicuous corner of the work can be checked 
to see what effect various solvents have on it or 
the varnish layer, if any. On the basis of observa- 
tion and experience, the conservator selects sol- 
vents to be used in the cleaning. 

It is critical at this point that he or she 
choose only those solvents that will remove sur- 
face dirt. A different set of solvents may be 
required for the varnish, if that is also dirty or 
yellowed and is to be removed later. The conser- 
vator also selects solvents or mixtures of solvents 
that act as restrainers (also called “checks”); these 
solutions can instantly counter the action of the 
cleaning mixture and stop any damage to the 
picture if anything should go wrong during the 
cleaning. 

Cleaning is a tedious process. No friction 
or vigorous mechanical methods are used. Theor- 
etically, solvents do all the work. Cotton or foam 
swabs are used to clean small sections of the pic- 
ture at a time, and the swab is carefully examined 
to note the appearance of color, which could indi- 
cate that the paint film is being attacked. The 
conservator discards and replaces each swab as 
soon as it becomes dirty. The restrainer is wiped 
over each section of the surface that has been 
cleaned to stop any further solvent action, and 
once the cleaning operation is completed, the 
restrainer is used to buffer the entire surface of 
the work. 
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Naturally, different kinds of paints and sup- 
port systems require different approaches, and 
each work is treated as an individual case. There is 
no set system of cleaning that can be applied to 
all situations. This is why the diagnosis and treat- 
ment of the ills of art objects is work for the 
trained professional conservator. 


REPAIR AND INPAINTING 
Tears, holes, and lost areas of paint can be repaired 
by filling and leveling the voids with reversible 
putty mixtures such as stiff glue gesso. Depending 
on the medium, it is sometimes necessary to isolate 
the paint film from repair operations with a thin 
coat of reversible varnish, but sometimes it is not 
possible to isolate the picture in this way. 

Once the voids in the picture plane have 
been filled, they can be treated to become less 
obtrusive. The process is popularly known as 
retouching, but is also called inpainting. There 
is some disagreement about just what inpainting 
should accomplish. Some say it should be 
instantly recognizable as the work of another 
hand, but also very subtle, so as to do nothing 
to either add to or subtract from the artistic 
merits of the work. Others argue that inpainting 
can be entirely lost in the body of the work, indis- 
tinguishable from the original. The conservator’s 
approach to this task can be determined by how 
extensive the damage is. It would be foolhardy 
and dishonest to try to replace—in the style of 
the artist—large areas of the missing image, but 
it might not be so bad to do this if the damage 
is confined to tiny, isolated spots. 

Only very rarely is inpainting done with the 
same kind of paint in which the original work was 
executed; almost always a reversible paint that can 
be removed later without harming the picture is 
used for this process. Only those areas in which 
paint is lost are inpainted; original paint is not 
covered. Once the inpainting is completed, the 
conservator gives the entire picture a thin coating 
of a reversible spray varnish—if varnishing is 
compatible with the medium and/or the desires 
of the artist—and if the artist’s label has informed 
the conservator about what her desires are! 


ARTIST AS CONSERVATOR 
Let me reiterate that the overview of conservation 
methods in this chapter should not be construed as 
instructions on how to repair paintings. It is rea- 
sonable for you to consider attempting conserva- 
tion treatment on your own paintings, but not 
on anyone else’s! 

You should advise your clients that if there 
is a physical problem with a painting, you should 
be given an opportunity to inspect it before the 
client goes to a conservator. You might be able to 
determine what went wrong and how to fix it— 
especially if you have labeled the work carefully. 

At the very least, if you are confronted with 
a deteriorating painting that is only five or ten 
years old, you might stop and think a moment 
about quality materials and sound technique. 
That might be the most positive result of an 
unsettling experience. 


TRAINING PROGRAMS 
It is unfortunate for the future of our cultural her- 
itage that conservation training is not more actively 
supported in this country. In fact, there are only 
four professional conservation programs in the 
United States and Canada that provide scientifi- 
cally based training. Several other small institutions 
and quite a few large museums offer additional 
training as internships to those who have com- 
pleted the professional programs. There are also 
small schools that operate on the basis of appren- 
ticeships; many fine conservators in this country 
were trained by apprenticing with well-known and 
respected conservators. In an apprenticeship pro- 
gram, however, it is possible to learn a great deal 
about how one person treats art objects, but very 
little about the science of materials. 

The following academically supported pro- 
grams provide sound training. Artists can make 
very good conservators, and interested aspirants 
are encouraged to write for more information. 

Be aware that the entrance requirements are strin- 
gent, and the competition for a limited number 
of spaces is very stiff. In 2005, one of these 
schools had seven hundred inquiries about a mere 


ten openings. 


New York University 
Conservation Center of the Institute 
of Fine Arts 
The Stephen Chan House 
14 East 78th Street 
New York, NY 10021 
E-mail: conservation.program@nyu.edu 


Buffalo State College 

Art Conservation Department 
230 Rockwell Hall 

1300 Elmwood Avenue 

Buffalo, NY 14222 

E-mail: artcon@buffalostate.edu 


University of Delaware and Winterthur 
Art Conservation Program 

303 Old College 

University of Delaware 

Newark, DE 19711 


E-mail: art-conservation@udel.edu 


Queen’s University 

Art Conservation Program 
Art Centre Extension 

15 Queen’s Crescent 
Kingston, Ontario 
Canada K7L 3N6 


E-mail: artcon@post.queensu.ca 


Each of these programs has slightly different 
admissions requirements, but generally they 
include one or two undergraduate courses in 
chemistry, a strong background in art history, 
and demonstrable manual dexterity (studio arts 
experience). Proficiency in at least one foreign 
language is also desirable and is often required. 

There are also many opportunities for post- 
graduate internships in museum and other insti- 
tutional conservation programs. 

The American Institute for Conservation of 
Historic and Artistic Works, Inc. (AIC), 1717 K 
Street NW, Suite 200, Washington, DC 20036 
(info@aic-faic.org), is the professional society to 
which many conservators belong. Anyone can be 
a member of the AIC merely by paying the 
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annual dues; only trained conservators who can 
demonstrate their competence before an exam- 
ining board may be Fellows of the AIC. This dis- 
tinction is useful when seeking the services of a 
professional conservator, or when recommending 
one to a client. The AIC has published a Code of 
Ethics and Standard of Practice that is a valuable 
reference for those considering entering the pro- 
fession. The AIC also publishes a professional 
periodical, The Journal of the American Institute 
for Conservation. In addition, the AIC has been 
lobbying to have conservators certified by a 
licensing board. 
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The International Institute for Conservation 
of Historic and Artistic Works (6 Buckingham 
Street, London, WC2N 6BA, England) is the 
international group of which the AIC is the 
American arm. The IIC publishes Studies in 
Conservation, a technical journal to which mem- 
bers of the AIC and IIC submit articles. Some of 
these articles are of interest to artists. 

When seeking advice about conservation or 
sending a client to a conservator, begin with the 
local museum. If the museum does not have a 
conservator on staff, write to the AIC. 


Glossary 


Artists use many of the words defined here in non- 
standard ways. I have attempted to reduce the tech- 
nical language to a minimum, but in some cases its 
use is unavoidable. 

The abbreviation CED means Coatings 
Encyclopedic Dictionary, the latest revised edition 
of the famous Paint/Coatings Dictionary. 


Acrylic Dispersion A water dispersion of poly- 
mers or copolymers of acrylic acid, methacrylic 
acid, or acrylonitrile. Paints made with the acrylic 
dispersion as a binder have a variety of other 
ingredients added to control the performance of 
the paint. Acrylic dispersions dry by evaporation 
of the water and film coalescence. Though the 
dried layer is filled with voids and is quite porous 
for about thirty days, eventually the molecules of 
actylic resin coalesce further, and the voids disap- 
pear in about a year. 


Acrylic Solution A solution of acrylic resin in a 
volatile solvent. Paints made with an acrylic solu- 
tion binder can resemble oil paints more than 
those made with an acrylic dispersion binder. 
Acrylic solutions dry by evaporation of the solvent 
and form continuous, solid films. 


Acute Hazard A hazard producing a symptom of 
injury immediately, or after a short period of 
exposure. 


Additive Color Color that results from the mix- 
ture of two or more colored lights, the visual 
blending of separate spots of transmitted colored 
light (as in color television), or by the visual 


blending of flickering hues (as in tree leaves seen 
from a distance). 


Agglomeration A condition of paint in which 
individual pigment particles cluster into undis- 
persed lumps. The spaces between the particles 
are filled with air. 


Aliphatic Hydrocarbons Petroleum-distilled sol- 
vents with generally higher boiling points than 
those of aromatic hydrocarbons, composed prima- 
tily of paraffinic and naphthenic hydrocarbons 
(CED): 


Alkyd Synthetic resin formed by the condensation 
of polyhydric alcohols with polybasic acids 
(GED): 


Allergenic Capable of causing an allergic reaction. 
It is a term used in ASTM D4236, the health 
labeling standard of ASTM International (for- 
merly the American Society for Testing and 
Materials) for artists and the artists’ materials 
industry. 


Anhydrous Free from water. 

Archival Of or pertaining to archives. 

Aromatic Hydrocarbons A class of organic com- 
pounds with an unsaturated ring of carbon atoms 


(CED), considered generally more volatile and 
active solvents than aliphatic hydrocarbons. 
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Binder The nonvolatile adhesive liquid portion of 
a paint that attaches pigment particles and the 
paint film as a whole to the support. 


Canvas Any closely woven cloth. Paintings may 
be referred to as “canvases.” 


Cartoon A planning device in mural painting, 
often a full-scale line drawing of the design, 
without color or tone. 


Casein A natural protein obtained from cow's 


milk. 


Chassis Another name for the auxiliary support 
on which a textile is stretched. Also called a 
stretcher or a strainer. 


Chroma The relative intensity or purity of a hue 
when compared to grayness or lack of hue. Also, 
the relative brightness of a hue when compared 
to another hue of the same value. 


Chronic Hazard A hazard producing a symptom 
of injury after prolonged exposure, even to small 
amounts of the hazardous material. 


Collage A technique of picture making in which 
the artist uses materials other than the traditional 
paint, such as cut paper, wood, sand, and so on. 
The items are glued to the painting support and 
incorporated into the design or composition. 


Colloid Solution A gel-like solution, as com- 
pared to the more common liquid or syrupy 


types. 


Colour Index An internationally recognized refer- 
ence text used for the identification of colorants 
according to type (dye, pigment), hue, chemical 
composition, or process of manufacture, pub- 
lished by the British Society of Dyers and 
Colourists and the American Association of 
Textile Chemists and Colorists. 


Combustible Referring to any liquid with a flash 


point between 38°C and 65°C (100°F and 
TSGeF). 
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Copolymer A polymer in which the molecule is 


of more than one type of structural unit. 


Cradle Originally, a system of attached and 
immovable battens interleaved with sliding bat- 
tens, the whole screwed and glued to the rear 

of a solid wooden panel to keep it from warping 
or splitting. Today the word may refer, incorrectly, 
to any auxiliary support for the back of a panel. 


Direct Painting A style or technique of painting 
in which the final image is achieved with as little 
manipulation of the painting surface as possible. 
In Italian, alla prima. 


Dispersion Applied to paint, a smooth, homoge- 
neous mixture of heterogeneous ingredients; the 
process of dispersal, in which pigment particles 
are evenly distributed throughout the vehicle. 


Drier A material that accelerates or initiates 

the drying of an oil paint or oil by promoting 
oxidation. “Top driers,” which cause the surface 
of a film to dry before the interior, can be most 
harmful to paint films. “Through driers” can 
cause the whole film to dry at once, and so 

are safer. 


Drying Oil An oil that, when spread into a thin 
layer and exposed to air, absorbs oxygen from the 
air and converts into a tough, leathery film. 


Emulsion A liquid system in which small droplets 
of one liquid are immiscible in, but thoroughly 
and evenly dispersed throughout, a second liquid 
(CED). 


Encaustic Literally, “to burn in,” from the Greek 
enkaustikos. A painting technique in which the 
binder is melted wax; the wax carries the pigment 
to the support, where it cools and hardens. The 
paint is heated to fuse layers and melted into the 
support with a heat lamp to increase its adhesion. 


Explosive Referring to any liquid with a flash 
point below -12°C (10°F). 


Extremely Flammable Referring to any liquid 
with a flash point around -7°C (20°F). 


Flammable Referring to any liquid with a flash 
point between -7°C and 38°C (20°F and 100°F). 


Flash Point The lowest temperature at which a 
liquid gives off vapors that can be ignited by an 
open flame or spark. 


Flocculation A condition of paint in which indi- 
vidual pigment particles cluster into lumps. The 
spaces between the particles are filled with vehicle, 
unlike in agglomeration, where the spaces are 
filled with air. The lumps may project above the 
surface of a spread-out film of paint. 


Fresco A painting technique in which the pig- 
ments are dispersed in plain water and applied to 
a damp lime plaster wall. The wall becomes the 
binder as well as the support for the paint. Also 
called affresco. 


Frit A powdered, colored material that when fired 
at high temperature fuses into a continuous film, 
as hard and brittle as glass, that is often a different 
color from the original powder. 


Gesso A white ground material for preparing rigid 
supports for painting, made of a mixture of chalk, 
a little white pigment, and glue. Also called glue 

gesso or Italian gesso. Any product labeled “acrylic 


gesso” is not gesso. 


Glaze A very thin, transparent colored paint 
applied over a previously painted surface to alter 
the appearance and.color of the surface. 


Gouache A technique of painting with opaque 


watercolor. 


Grisaille A monochromatic painting, usually gray, 
that can be used under colored glazes. 


Ground The coating material, usually white, 
applied to a support to prepare it for painting. 


Gum A plant substance, like some saps, that is 
soluble in water. 


Hue The perceived color of an object, identified 
by a common name such as red, orange, yellow, 
green, blue, or purple. 


Hygroscopic Absorbing or attracting moisture 
from the air. 


Indirect Painting A style or technique of 
painting in which the final image is built over an 
underpainting by means of transparent or semi- 
opaque applications of paint that do not com- 
pletely obscure the underpainting. 


Impasto A style of paint application characterized 
by thick, juicy slabs of color. 


Imprimatura A thin, transparent veil of paint, or 
a paint-tinted size, applied to a ground to lessen 
the ground’s absorbency or to tint the ground to a 
middle tone. 


Key A toothy ground that allows succeeding 
applications of paint or a drawing material to grip 
the surface mechanically; a basis for attachment 
other than adhesiveness. 


“Lacquer Thinner” A widely misused term refer- 
ring to any kind of mixture of various aliphatic 
and/or aromatic solvents used to dilute or dissolve 
lacquers. 


Lake A dye that has been chemically or electri- 
cally attached to a particle and hence does not 
bleed or migrate. 


Latex A dispersion in water of a solid polymeric 
material. 


Levigating A method of water-washing pulverized 


pigments or sand to clear the particles of dissolved 
salts or organic matter. 


GLOSSARY 321 


Lightfast Resistant to fading or other changes due 
to light. A lightfast substance has passed a test in 
which it is exposed to a known amount of light 
over a measured period of time under specified 


conditions. 


Lignin An acidic adhesive material found in 
wood that acts as a binder for the wood fibers. 


Marouflage A technique for attaching, with glue, 


mural-size paintings on paper or fabric to a wall. 


Masstone The top tone or body color of a paint 
seen only by reflected light. 


Mat A stiff paper board with a window cut out 
of the center, attached to a backboard. A mat 
forms a protective sandwich for a work of art 

by separating it from direct contact with the glass 
that covers it and the frame that surrounds it. 
“Archival” mat board is sometimes called 
museum board. 


Matte Flat; nonglossy; having a dull surface 
appearance. Also spelled matt. 


Migration The action of a pigment or dye 
moving through a dried film above or below it. 


Monomer A material with low molecular weight 
that can react with similar or dissimilar materials 
to form a polymer. 


Mosaic The technique of making a picture out of 
small units of variously colored materials (bits of 
glass, stone, ceramic tiles) set in a mortar. 


Museum Board High-quality, multi-ply paper- 
board that is made of cotton rags or buffered cel- 
lulose to ensure its chemical stability and 
neutrality. 


Palette The surface on which a painter’s colors are 
mixed; also, the range of colors a painter uses. 
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Pentimento A condition of old paintings, partic- 
ularly oil paintings in which lead-containing pig- 
ments have been used. The upper layers of the 
opaque paint become transparent, revealing earlier 


layers. 


Pigments Fine particles with inherent color that 
can be mixed with a transparent adhesive binder 
to form paint. Pigments are insoluble in solvents, 
including water. Also called colorants. 


Plasticizer The ingredient added to the vehicle 
that allows the paint either to flow or to be easily 
redissolved. 


Polymer A series of monomers strung together in 
a repeating chainlike form. A polymer is usually 
thought of as two monomers, but it could be 


more. 


Precipitate An inert particle to which dyes can 
be laked. 


Preservative A material that prevents or inhibits 
the growth of microorganisms in organic mix- 


tures. 
Primer See ground. 


Radial Sawing A method of sawing boards in 
which the saw cuts are perpendicular to the 
growth rings of the log; also, “quarter-sawing.” 


Refraction The bending of light rays from one 
course in one medium to a different course as 
they pass through another medium of a different 
refractive index. 


Refractive Index The numerical ratio of the 
speed of light in a vacuum to its speed through a 
substance. 


Relative Humidity The amount of water vapor 
in the air, shown as a percentage of the maximum 
amount the air could hold at a given temperature. 


Resins A general term for a wide variety of more 
or less transparent, fusible materials. In a broad 
sense, the term is used to designate any polymer 
that is a basic material for paints and plastics. 
Resins dissolve in inorganic solvents, but not 
usually in water (CED). 


Saponification The process in which a paint 
binder, under moist and alkaline conditions, 
becomes transparent or discolored. 


Scumbling The technique of applying a thin, 
semiopaque or translucent coating of paint over 
a previously painted surface to alter the color or 
appearance of the surface without entirely 
obscuring it. 


Sgraffito A technique in which the surface layer 
of a design is incised or cut away to reveal a 
ground of contrasting color. 


Silicate A material, such as sand, that is com- 
posed of a metal, oxygen, and silicon. 


Sinking-in A condition in which the surface of a 
painting appears dull in spots, and color matching 
with wet paint is difficult. Sinking-in can occur if 
oil paint is thinned too much with mineral spirits 
or with gum turps, or if the ground is too 
absorbent or too unevenly absorbent. It can occur 
with other paints also. 


Size A material applied to a support as a pene- 
trating sealer, to alter or lessen its absorbency and 
isolate it from subsequent coatings. 


Specular Reflection Mirrorlike reflection, such as 
the apparently white reflections from a colored 
glass bottle. 


Strainer A type of wooden chassis for textile 
supports that has rigid, immovable corners. 


Stretcher A type of wooden chassis for textile 
supports that has expandable corners. 


Stucco A surface finish composed of Portland 
cement, lime, sand, and water. Also called “render.” 


Subtractive Color Color resulting from the 
absorption of light. 


Support The basic substrate of a painting: paper, 
cotton duck, linen, panel, wall, and so forth. 


Tangential Sawing A method of sawing boards in 
which the saw cuts run at a tangent to the direc- 
tion of the growth rings of the log. 


Tempera A technique of painting in which water 
and egg yolk or a whole egg and oil mixture form 
the binder for the paint. 


Thermoplastic Capable of being repeatedly soft- 
ened. by heat and hardened by cooling (CED). 


Thermosetting Having the property of setting 
into a relatively infusible state when heated 
(CED). 


Thixotropic Referring to a material that is thick 
and viscous while at rest but will flow if brushed, 
stirred, or shaken, resuming its viscous state when 
the agitation stops. 


Toner An unlaked dye that can bleed or migrate 
through dried paint films. 


Tooth A random, small-grained but even texture. 
Tooth provides for the attachment of succeeding 
layers of paint or drawing material. 


Transmittance Of light, that fraction of the light 
that is not reflected or absorbed, but passes 
through a substance (CED). 


Undertone The color of a paint seen when it is 
viewed in transmitted light or when the paint has 
been spread into a transparent glaze film; it may 
be very different from the masstone. 
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Value The relative lightness or darkness of a hue. 


Black is low value; white is high value. 


Varnish Generally, a more or less transparent 
film-forming liquid that dries into a solid film 
after application. 


Vehicle The entire liquid contents of a paint, 


including the binder and any additives (solvents, 
driers, preservatives, and so on). 
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Vinyl Resin Any resin formed by the polymeriza- 
tion of compounds containing the vinyl group, 
derived from ethylene. 


Volatile Evaporating rapidly or easily. 
Watercolor A technique of painting using a 


binder made from a water-soluble gum. 
Watercolor paints can be transparent or opaque. 


List of Suppliers 


This reference is organized as follows: Papers 
1. First I have listed, one chapter at a time, Art Supply Warehouse 
important materials that have been men- Jerry's Artarama 
tioned in the text, along with at least one New York Central Art Supply 
source for each. Pearl Paint 
2. The second list is alphabetically arranged Strathmore Paper 
by source, with the addresses and other Utrecht Manufacturing 


information about the suppliers. 
ColorpHast pH Indicator Strips 


This is not a comprehensive list, but a University Products 
starting point. My mention of a product or a 
company is not an endorsement of it. You must Wei T 0® Deacidification Solutions 
decide whether the product or service is appro- Talas 


priate for your intended use. 
Chapter 2: Supports 


Solid Wood Panels 
LISTINGS BY CHAPTER Local specialty hardwood mills 
Chapter 1: Some local lumberyards 
Basic Tools and Equipment for the Artist 

Die Boards 
Drawing Materials Eggers Plywood Company 
Art supply stores Some local specialty hardwood mills 
Brushes Plywood 
Langnickel Local lumberyards 
Grumbacher 
Isabey Museum Board 
Raphaél Andrews/Nelson/Whitehead 
Simmons Art materials supply shops 
Utrecht Manufacturing Frame shops 
Winsor & Newton Numerous sellers on the Web 


Chipboards and Oriented Strand Boards 
(such as Aspenite) 
Local lumberyards 
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Hardboards 
Local lumberyards 


Cored Boards 
Local lumberyards (hollow-core doors) 
Museum Services Corporation 


Preprimed and Unprimed Panels 

Ampersand Art Supply 

Art Boards 

Hudson Highland (including polymer 
panels with a urethane primer) 


Cotton Duck 

Art materials supply shops 

Fredrix Artists Canvas (Tara Materials) 
Utrecht Manufacturing 

Winsor & Newton 


Linen 

Fredrix Artists Canvas (Tara Materials) 
Selwin Textile Company 

Utrecht Manufacturing 

Winsor & Newton 


Polyester and Polyester/Cotton Blends 
Fredrix Artists Canvas (Tara Materials) 


Polypropylene 
Fredrix Artists Canvas (Tara Materials) 


Ready-Made Stretcher Bars 
Art materials supply shops 
John Annesley Company 
Utrecht Manufacturing 
Custom suppliers on the Web 


Heavy-Duty Ready-Made Stretcher Bars 
Some art materials supply shops 

John Annesley Company 

Utrecht Manufacturing 

Custom suppliers on the Web 


Custom Stretcher Bars 

John Annesley Company 
Starofix NA 

Custom suppliers on the Web 
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Titanium White, Zinc Oxide, Precipitated Chalk 


See under chapter 7, “Pigments” 


Chapter 3: Sizes and Grounds 
Hide Glue 
Art materials supply shops 
Kremer Pigments 
Utrecht Manufacturing 


Be Square #175 Microcrystalline Wax 
Talas 


Methyl Cellulose 
Dow Chemical (Methocel K4MS) 
Talas 


University Products 


Paraloid (Acryloid) Acrylic Solutions 
Rohm and Haas 


Rhoplex Acrylic Dispersions 
Rohm and Haas 


PVA Dispersions 

Borden Chemical (Elmer’s Glue) 
Hardware stores (Elmer’s Glue) 
Gamblin Artists Colors (PVA Size) 


PVA Solutions (water-soluble pH neutral glue) 
University Products 


Barrier Creams and Hand-Cleaning Creams 
Handi-Clean Products (Doktor Handi-Clean) 
Lab Safety Supply (Cover-Derm) 
Mentholatum Company (Barracaide) 


Barium Sulfate 
See under chapter 7, “Pigments” 


Alkyd/Oil Primers 
Winsor & Newton 
Gamblin Artists Colors 


Acrylic Dispersion Primers 
(erroneously called “gesso”) 

Art Spectrum 

Daniel Smith, Inc. 

Da Vinci 


Golden Artist Colors 
Grumbacher 

Liquitex 

Martin/E Weber 
Utrecht Manufacturing 
Winsor & Newton 


Chapter 4: Binders 
Linseed Oils 
Gamblin Artists Colors 
Grumbacher 
Utrecht Manufacturing 
Welch, Holme and Clark 
Winsor & Newton 


Safflower, Poppyseed, Soybean, and Walnut Oil 
M. Graham (walnut oil and walnut/ 
alkyd mediums) 
Kremer Pigments 
Welch, Holme and Clark 
Grumbacher 
Winsor & Newton 


Beeswax, Carnauba Wax 
Kremer Pigments 


Gum Acacia (Gum Arabic) 
Kremer Pigments 
Winsor & Newton 


Casein 
Fischer Scientific 
Kremer Pigments 


Vinyl Resins 
Borden Chemical 


Acrylic Resins in Solution and Water Dispersion 
Rohm and Haas 


Alkyd Resins 
Reichhold Chemicals 


Alkyd Painting Mediums 

Gamblin Artists Colors 

Holbein (“Painting Medium Jelly”) 
Winsor & Newton 


Silicates 

Du Pont 

Union Carbide 

Keim Mineral Paints, Ltd. 


Chapter 5: Solvents and Thinners 
Glycerine 
Local pharmacies 


Health and Safety Information Web Links 
Occupational Health and Safety Administration 
www.osha.gov/ (e-Tools Safety & Health 


Solutions) 


Environmental Protection Agency 
www.epa.gov/ 


Arts, Crafts, and Theater Safety 
www.artscraftstheatersafety.org/ 


Material Safety Data Sheets on the Internet 
www.ilpi.com/msds/ 


University of North Carolina at Greensboro Art 
Department Health and Safety Policies 
www.uncg.edu/art/ehspolicy/ehsmain.html 


Rhode Island School of Design Health 
and Safety Policies 
http://intranet.risd.edu/departments/default. 
asp?department=Environmental_Health_and 


_Safety 


City of Tucson, Arizona, Health 
and Safety in the Arts Database 
www.ci.tucson.az.us/arthazards/medium.html 


Rechargeable Battery Recycling Corporation 
www.rbrc.org/ 


Kodak’s Corporate Responsibility 


to the Environment 
www.kodak.com/US/en/corp/HSE/homepage 
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ENSR International (a commercial service 
for reducing environmental risk and liability) 


www.ensr.com/ 


Art & Creative Materials Institute (ACMI) 


www.acminet.org/ 


Canadian Centre for Occupational 
Health and Safety 


www.ccohs.ca/ 


National Art Materials Trade Association 
(NAMTA) 


www.namta.org/ 


Duke University Medical Center’s Occupational 
Health Service (addresses toxicological issues 
relating to art materials) 
http://duketox.mc.duke.edu/recenttoxissues 
-htm 


In addition, many materials manufacturers provide 
good health information and warnings. See, for 
instance, Gamblin Artists Colors, Golden Artist 
Colors, and Winsor & Newton. 


Protective Devices: Masks, Gloves, Goggles, 
Barrier Creams 


Lab Safety Supply 


Chapter 6: Varnishes, Balsams, Driers, 
Preservatives, and Retarders 
Damar Resin 
Ast materials supply shops 
Utrecht Manufacturing 
Kremer Pigments 


Mastic Resin 
Kremer Pigments 


White Shellac Solution 
Hardware stores 
Kremer Pigments (also in powder form) 
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Acrylic Resins in Solution and Water Dispersion 


Rohm and Haas 


Acrylic Solution Varnishes 
Golden Artist Colors 
Winsor & Newton 
Liquitex 


Styrene Resin Varnish 
Gamblin Artists Colors 


Venice Turpentine, Driers, and Retarders 
Art materials supply shops 
Grumbacher 

Winsor & Newton 

Kremer Pigments 


Chapter 7: Pigments 
Blue Wool Textile Fading Cards 
Talas 


Colored Gels 
Star Light & Magic 


Munsell Book of Color 
Munsell Color (GretagMacbeth) 


Natural Color System 
Scandinavian Colour Institute 


Retail Pigment Suppliers 

In small quantities, supplied by artists’ 
paint manufacturers like: 

Winsor & Newton 

Gamblin 

M. Graham 


For larger amounts: 
Kremer Pigments 


Uniform Color Scales 
Optical Society of America 


Chapter 8: Making Your Own Paints 
Glass Mullers 


Kremer Pigments 


Empty Paint Tubes 
Daniel Smith, Inc. 
Kremer Pigments 

Pearl Paint 


Chapter 9: Oil Paints 
Oil Paints 
Blockx 
Chroma 
Daler-Rowney 
Daniel Smith, Inc. 
Da Vinci 
David Davis 
Gamblin Artists Colors 
Grumbacher 
Holbein 
Lefranc et Bourgeois 
Lukas 
M. Graham (walnut oil) 
Maimeri 
Martin/E. Weber 
Old Holland 
Robert Doak & Associates 
Schmincke (a resin-oil paint) 
Sennelier 
Talens 
Turner Colour Company 
Utrecht Manufacturing 
VASARI Classic Artists’ Oil Colors 
Williamsburg Art Materials 
Winsor & Newton 


Water-Miscible Oil Paints 
Grumbacher 

Holbein 

Maimeri 

Winsor & Newton 


Heat-Set Hybrid Paints 
Genesis Paints (American Art Clay) 


Chapter 10: Water-Thinned Paints 
Transparent and Opaque Watercolors 
Art Spectrum 
Da Vinci 
Daler-Rowney 
Grumbacher 
Holbein 
Lefranc et Bourgeois 
Lukas 
M. Graham 
Sennelier 
Turner Colour Company 
Utrecht Manufacturing 
Winsor & Newton 


Casein 
Shiva (Jack Richeson & Co.) 


Chapter 11: Temperas 
Daler-Rowney 
Sennelier 


Chapter 12: Encaustics 
R&F Handmade Paints 
Rochester Art Supply 


Chapter 13: Pastels 
Art Spectrum 
Cretacolor 
D’UVA (heat-set; no fixatives needed) 
Daler-Rowney 
Diane Townsend 
Great American Art Works 
Holbein 
Kitty Wallis (also, sanded papers) 
Mt. Vision 
Rembrandt 
Schmincke 
Sennelier 
Terry Ludwig 
Unison 
Winsor & Newton 
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Chapter 14: Synthetic Binders 
Acrylic Solution Paints 
Golden MSA (for art conservation inpainting) 
Maimeri Restoration Paints (blend of synthetic 
and natural resins) 


Acrylic Dispersion Paints 
Chroma 

Daler-Rowney 

Golden 

Grumbacher 

Guerra Paint and Pigments 
Holbein 

Lascaux 

Liquitex 

Lukas 

M. Graham 

Martin/F. Weber 

Nova Color 

Speedball (also, inks and pens) 


Tri-Art (distributed by Artist & Craftsman Supply) 


Shiva 
Utrecht Manufacturing 
Winsor & Newton 


Alkyd Paints 
Gamblin (mediums) 
Talens 

Winsor & Newton 


Aldehyde Resin Paints 
Gamblin (for art conservation inpainting) 


Polyvinyl Acetate Paints 


Golden (for art conservation inpainting) 


Silicate Paints 
Keim Mineral Paints, Ltd. 


Chapter 16: Picture Protection 
Spray Packs 
Art materials supply shops 


Precision Valve 
Acid-Free Foam-Cored Boards 


Art materials supply shops 
Framing shops 
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Mat-Cutting Tools 

Art materials supply shops 

C&H Mat Cutters (NielsenBainbridge) 
Daniel Smith, Inc. 

Framing Supplies 

Light Impressions 

Logan Mat Cutters 

Westfall Framing 


Marking Gauges 
Hardware stores 


Hinging and Hanging Tape 
Daniel Smith, Inc. 

Light Impressions 

Talas 

University Products 
Westfall Framing 


3M #415 Double-Faced Polyester Tape 
University Products 


Talas 


Museum Board and Acid-Free Corrugated 
Cardboard 

Andrews/Nelson/Whitehead 

Art materials supply shops 

Framing Supplies 

Light Impressions 

NielsenBainbridge 

Process Materials 

Strathmore Paper 

Westfall Framing 


Plastic Framing Spacers 
Frame Tek (FrameSpace) 


Mylar Film 
Art materials supply shops 
University Products 


Print Storage Boxes 
Hollinger 

Light Impressions 
Talas 


University Products 


Bubble Pak 

Craft shops 

Pack and ship stores 
Sealed Air Corporation 


Kimpak 
Kimberly-Clark 


Styrene Glazing 
Westfall Framing 


Ultraviolet-Filtering Acrylic Glazing 
Frame shops 
Rohm and Haas 


Ultraviolet-Filtering and Nonglare Glass Glazing 
Frame shops 

Framing suppliers on the Web 

Denglas 

Tru Vue 


NAMES AND ADDRESSES 


Alvin & Co. 
Box 188 
Windsor, CT 06095 


www.alvinco.com 


American Art Clay Company, Inc. 
Fine Art Division 

6060 Guion Road 

Indianapolis, IN 46254-1222 
www.genesisartistcolors.com 


Ampersand Art Supply 
1500 East Fourth Street 
Austin, TX 78702 


www.ampersandart.com 


Andrews/Nelson/Whitehead 
31-10 48th Avenue 
Long Island City, NY 11101 


Art Boards 
612 Degraw Street 
Brooklyn, NY 11217 


www.art-boards.com 


The Art & Creative Materials Institute, Inc. 
(ACMI) 

PO. Box 479 

Hanson, MA 02341-0479 


www.acminet.org 


Artist & Craftsman Supply 
540 Deering Avenue 
Portland, ME 04103 


www.artistscraftsman.com 


Art Spectrum Pastels 

P.O. Box 287 Brunswick 3056 
Victoria, Australia 
www.artspectrum.com.au 


Art Supply Warehouse 
5325 Departure Drive 
Raleigh, NC 27616-1835 


www.aswexpress.com 


ASTM International (formerly the American 
Society for Testing and Materials) 

100 Barr Harbor Drive, RO. Box C700 

West Conshohocken, PA 19428-2959 

www.astm.org 


Jacques Blockx Fils S.A. (Belgian) 
Le Tombeu, 1b 

4550 Nandrin, Belgium 
www.blockx.be 


Borden Chemical Division 
100 East Broad Street 
Columbus, OH 43215 
www.bordenchem.com 


Chroma Inc. 
205 Bucky Drive 
Lititz, PA 17543 


www.chromaonline.com 


ColArt Americas, Inc. 

PO. Box 1396 

Piscataway, NJ 08855-1396 

www.colart.com 

Winsor & Newton, LeFranc et Bourgeois, 
Ligquitex, Reeves, 
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Conservation and Art Material Encyclopedia 
Online (CAMEO) 

www.mfa.org/_cameo/frontend 

Developed by the Museum of Fine Arts, Boston, 
with support from the Institute of Museum 
and Library Services and partial funding 
from the National Center for Preservation 
Technology and Training; excellent resource 


for definitions and explanations. 


Dakota Art Pastels 

PO. Box 2258 

Mount Vernon, WA 98273-9998 

www.dakotapastels.com 

Many unusual brands, including: Art Spectrum, 
Blockx, Caran d’Ache, Cretacolor, Derwent, 
Diane Townsend, Faber-Castell Polychromos, 
Girault, Great American, Grumbacher, 
Holbein, Mount Vision, Prismacolor 
NuPastel, Rembrandt, Rowney, Schmincke, 
Sennelier, Terry Ludwig, Unison, Winsor & 


Newton. 


Daler-Rowney Ltd. 
Daler-Rowney USA 

2 Corporate Drive 
Cranbury, NJ 08512-9584 


www.daler-rowney.com 


Daniel Smith, Inc. 

P.O. Box 84268 

Seattle, WA 98124-5568 

www.danielsmith.com 

Catalog available; excellent technical 
information. 


David Davis Artist Materials and Services 
499 Van Brunt Street, Suite GA 
Brooklyn, NY 11231 


www.daviddavisart.com 


Da Vinci Paint Company, Inc. 
11 Good Year Street 

Irvine, CA 92618 
www.davincipaints.com 
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Denglas Technologies 
1259 North Church Street 
Moorestown, NJ 08057 
www.denglas.com 


Dick Blick Art Materials 
Renaissance Place, Suite 310 
1849 Greenbay Road 
Highland Park, IL 60035-3151 


www.dickblick.com 


The Dow Chemical Company 
2030 Dow Center 
Midland, MI, 48674 


www.dow.com 


DuPont 
Wilmington, DE 19898 
www2.dupont.com 


D’UVA Fine Artists Materials 

P.O. Box 26056 

Albuquerque, NM 87125 

www.duva.com 

Heat-set charcoal and pastels that require 
no fixatives. 


Eggers Plywood Company 
1819 East River Street, Box 85 
Two Rivers, WI 54241 


www.eggersindustries.com 


Fischer Scientific International, Inc. 
Corporate Headquarters 

Liberty Lane 

Hampton, NH 15291-4785 
www.fischerscientific.com 


FrameTek 
521-D Market Street 
Eugene, OR 97402 


www.frametek.com 


Framing Supplies 

1237 Shipp Street 
Hendersonville, NC 28791 
www.framingsupplies.com 


Fredrix Artist Canvas, Inc. 
Tara Materials, Inc. 

P.O. Box 646 
Lawrenceville, GA 30046 


www.fredrixartistcanvas.com 


Gamblin Artists Colors Co. 
PO. Box 625 
Portland, OR 97207 


www.gamblincolors.com 


Golden Artist Colors, Inc. 
Box 91, Bell Road 

New Berlin, NY 13411 
www.goldenpaints.com 
Excellent technical information. 


Great American Art Works Pastels 
1645 Blue Rock Street 
North Side, OH 45233 


Grumbacher 

Manufactured by Sanford Corporation 
2711 Washington Boulevard 
Bellwood, IL 60104 
www.sanfordcorp.com 


Guerra Paint and Pigments 
510 East 13th Street 
New York, NY 10009 


www.guerrapaint.com 


Handi-Clean Products, Inc. 
PO. Box 988 
Greensboro, NC 27402 


www.handi-clean.com 


HK Holbein, Inc. (Japanese) 
PO. Box 55 
Williston, VT 05495-0555 


www.holbeinhk.com 


Hollinger Corporation 
PO. Box 8360 
Fredericksburg, VA 22404 
www.hollingercorp.com 


Hudson Highland Artist Materials 
59 O’Neil Street 

Kingston, NY 12401 
www.hudsonhighland.com 


Inter-Society Color Council, Inc. 
c/o Office of the Secretary 

11491 Sunset Hills Road 
Reston, VA 20190 


www.iscc.org 


Isabey (brushes) 


See Savoir Faire 


Jack Richeson & Co., Inc. 

557 Marcella Street, Box 160 

Kimberly, WI 54136-0106 

www.richesonart.com 

Manufacturer of Best Easels, Shiva casein 
paints; importer of Unison pastels. 


Jacquard Products 

P.O. Box 425 

Healdsburg, CA 95448 
www.jacquardproducts.com 
Dorland’s Wax Medium. 


John Annesley Company 
259 Brandt Road 

P.O. Box 181 
Healdsburg, CA 95448 


www.johnannesley.com 


Keim Mineral Paints Ltd. 
Muckley Cross, Morville 
Bridgnorth, Shropshire 
WV16 4RR 

England 


www.keimpaints.co.uk 


Kimberly-Clark 
2001 Marathon Avenue 
Neenah, WI 54956 


www.kimberly-clark.com 
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Kitty Wallis 
10915 SW 37th Avenue 
Portland, OR 97219 


Kremer Pigments, Inc. 

228 Elizabeth Street 

New York, NY 10012 

www.kremer-pigmente.de 

Wide variety of unusual pigments and other 
raw materials and supplies; raw materials 
for making most paints, including acrylic 
dispersion paints; extensive catalog. 


Lab Safety Supply Company 
PO. Box 1365 

Janesville, WI 53547-1365 
www.labsafety.com 

Extensive catalog available. 


Lascaux Colours & Restauro 
Ziirichstrasse 42, CH-8306 Briittisellen 
Switzerland 

www.lascaux.ch 

U.S. distributor: see Savoir Faire 


Very good technical information; color charts. 


Lefranc et Bourgeois (French) 
Distributed by ColArt International 


Light Impressions 

P.O. Box 787 

Brea, CA 92822-0787 
www.lightimpressionsdirect.com 


Liquitex 

Manufactured and distributed by ColArt 
International 

www.liquitex.com 


Logan Graphic Products 
1100 Brown Street 
Wauconda, IL 60084 


www.logangraphic.com 


334 THE PAINTER’S HANDBOOK 


Lukas Artist Colours and Canvas Factory 
Dr. Fr. Schoenfeld GmbH & Co. 
Harffstrasse 40 

D-40591 Diisseldorf 

Germany 

www.lukas-online.com 


Maimeri USA (Italian) 
4321 N. United Way 
Schiller Park, IL 60176 


www.maimeri.it 


Martin/F. Weber Company 
2727 Southampton Road 
Philadelphia, PA 19154-1293 


www.weberart.com 


Masonite Corporation 
www. masonite.com 


The Mentholatum Company, Inc. 
707 Sterling Drive 
Orchard Park, NY 14127 


www.mentholatum.com 


M. Graham and Company 
Boxe 

West Linn, OR 97068-0215 
www.mgraham.com 

Walnut oil paints. 


Mt. Vision Pastel Company 
322 East 127th Avenue 
Tampa, FL 33612 


www.handmadepastels.com 


Multisorb Technologies (formerly Multiform 


Desiccants, Inc.) 
325 Harlem Road 
Buffalo, NY 14224 
www.multisorb.com 


Humonitor Humidity Indicator Cards. 


Munsell Color 

clo GretagMacbeth L.L.C. 
617 Little Britain Road 
New Windsor, NY 12553 
www.gretagmacbeth.com 


MuseuM Services Corporation 
1107 East Cliff Road 
Bunsville, MN 55337-1514 


Wwww.museumservicescorporation.com 


New York Central Art Supply Company 
62 Third Avenue 

New York, NY 10003 
www.nycentral.com 

Extensive catalog; special papers catalog. 


Nielsen and Bainbridge (NielsenBainbridge) 
P.O. Box 99670 

Chicago, IL 60690 
www.nielsenbainbridge.com 


Niji 

Yasutomo and Company 

49 Eccles Avenue 

San Francisco, CA 94050-1901 


www.yasutomo.com 


Old Holland 
Nijendal 36 

3972 KC Driebergen 
The Netherlands 
www.oldholland.com 


Optical Society of America 
2010 Massachusetts Avenue NW 
Washington, DC 20036-1023 


Wwww.osa.com 


Pearl Paint Company, Inc. 
308 Canal Street 

New York, NY 10013 
www.pearlpaint.com 
Extensive catalog. 


Precision Valve Corporation 
PO. Box 309 
Yonkers, NY 10702 


www. precision-valve.com 


R&F Handmade Paints, Inc. 

506 Broadway 

Kingston, NY 12401 

www.rfpaints.com 

Encaustic paints and supplies, paint sticks. 


Raphaél (French) 
See Savoir Faire 
Artists brushes. 


Robert Doak & Associates 

89 Bridge Street 

Brooklyn, NY 11201 

No Web site of its own, but a list of products 
can be found at: 
www.geocities.com/doakart 


Robert Simmons, Inc. 
Distributed by Daler-Rowney 
Artists brushes. 


Rochester Art Supply 
150 Main Street West 
Rochester, NY 14614 
www.fineartstore.com 
Enkaustikos! brand encaustic paints 


and supplies. 


Rohm and Haas Company 
100 Independence Mall West 
Philadelphia, PA 19106-2399 


www.rohmhaas.com 


Royal Brush Manufacturing Co. 
6707 Broadway 

Merrillville, IN 46410 
www.royalbrush.com 
Langnickel brushes. 


Royal Talens B.V. 
PO. Box 4 
Sophialaan 46 

7311 PD Apeldoorn 
The Netherlands 


www.talens.com 
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Sakura of America (Japanese) 
30780 San Clemente Road 
Hayward, CA 94544-7131 


www.sakuraofamerica.com 


Sam Flax, Inc. 
254 West 31st Street 
New York, NY 10001 


Savoir Faire 
40 Leveroni Court 
Novato, CA 94949 


www.savoirfaire.com 


Importer and distributor of European art 


materials. 


Scandinavian Colour Institute 
PO. Box 49022 

S-100 28 Stockholm 

Sweden 


www.ncscolour.com 


H. Schmincke and Company 
Otto-Hahn-Strasse 2 
Erkrath, Germany 


www.schmincke.com 


Good technical information and catalog. 


Sealed Air Corporation 
Park 80 East 
Saddlebrook, NJ 07663 


www.sealedair.com 


Sennelier 

Max Sauer S.A. 

2, rue Lamarck 

BP 204 

22002 St. Brieuc Cedex 
France 
www.sennelier.fr 


Imported by Savoir Faire. 


Soltek Easels 
1975 N. Highway 89 
Jackson, WY 83001. 


www.soltekarts.com 
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Speedball Art Products Company 
2226 Speedball Road 

Statesville, NC 28677-7224 
www.speedballart.com 


Star Light & Magic 
Tel.: 1-800-275-4800 
www.starmgc.com 


Starofix NA 
154 West 18th Street 
New York, NY 10011 


Strathmore Paper Company 
38 Broad Street 
Westfield, MA 01085 


www.strathmoreartist.com 


Talas 

20 West 20th Street 
New York, NY 10011 
www.talasonline.com 


Terry Ludwig Pastels 
Terry Ludwig Studios, Inc. 
5624 West Leawood Drive 
Littleton, CO 80123 
www.terryludwig.com 


Tru Vue, Inc. 
Division of Viratec Thin Films, Inc. 
9400 West 55th Street 

McCook, IL 60525 
Wwww.tru-vue.com 

For a catalog of Tru Vue glass, go to: 


www.viratec.com 


Turner Color Works Ltd. (Japanese) 
15-7 Mitsuyakita 2-Chome 
Yodogawaku 

Osaka 532 Japan 


www.turner.co.jp 


Union Carbide Corporation 
See The Dow Chemical Company 


University Products 

517 Main Street 

Holyoke, MA 01040 
www.universityproducts.com 
ColorpHast pH indicator strips. 


Utrecht Manufacturing Corporation 
6 Corporate Drive 
Cranbury, NJ 08512 


www.utrecht.com 


VASARI Classic Artists’ Oil Colors 
323 West 39th Street, Suite 606 
New York, NY 10018 


www.shopvasaricolors.com 


Welch, Holme and Clark 
7 Avenue L 
Newark, NJ 07105 


www.welch-holme-clark.com 


Westfall Framing 
1872 Mills Street, Suite A-1 
Tallahassee, FL 32310 


www.westfallframing.com 


Williamsburg Art Materials 

1711 Monkey Run Road 

East Meredith, NY 13757 
www.williamsburgoilpaint.bizland.com 


Winsor & Newton, Inc. (English) 

See ColArt Americas 

www.winsornewton.com 

Excellent technical information; extensive 
catalog. 
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142, 153, 242 

Animal-derived organic pigments, 136 

AP (Approved Product) seal, 149, 149 

Aromatic (hydrocarbon) solvents, 101-102, 106 

Art & Creative Materials Institute (ACMI), 97, 
100, 148-149 

seals, 148-149, 149 

Artist Beware (McCann), 99 

Artists Complete Health and Safety Guide, 
The (Rossol), 99, 201 

Artists Equity Association, 142 

Artists Handbook of Materials and Techniques, 
The (Mayer), 112 

ASTM (American Society for Testing and 
Materials International), 28, 97, 135, 
141, 142, 153, 242 
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ASTM D01.57. See ASTM D6901 
ASTM D4236, “Standard Practice for Labeling Art 
Materials for Chronic Health Hazards,” 
61, 97, 100, 148, 149, 150 
ASTM D4302, “Standard Specification for Artists’ 
Oil, Resin-Oil, and Alkyd Paints,” 
146-147, 149, 150, 214 
ASTM D4303, “Standard Test Methods for 
Lightfastness of Colorants Used in Artists’ 
Materials,” 147-148 
See also Lightfastness of pigments 
ASTM D4838, “Standard Test Method for 
Determining the Relative Tinting Strength 
of Chromatic Paints,” 150 
See also Tinting strength of pigments 
ASTM D4941, “Standard Practice for Preparing 
Drawdowns of Artists’ Paste Paints,” 150 
See also Tinting strength of pigments 
ASTM D5067, “Standard Specification for Artists’ 
Watercolor Paints,” 149, 220 
ASTM D5098, “Standard Specification for Artists’ 
Acrylic Dispersion Paints,” 149 
ASTM D5383, “Standard Practice for Visual 
Determination of the Lightfastness of Art 
Materials by Art Technologists,” 150 
See also Lightfastness of pigments 
lightfastness test for group of artists, 141 
ASTM D5398, “Standard Practice for Visual 
Evaluation of the Lightfastness of Art 
Materials by the User,” 150 
See also Lightfastness of pigments 
lightfastness test for individual artists, 141 
ASTM D5517 “Standard Test Method for 
Extractability of Metals from Art 
Materials,” 150 
ASTM D5724, “Standard Specification for Artists’ 
Gouache Paints,” 149, 150, 222 
ASTM D6801, “Standard Test Method for 
Measuring Maximum Spontaneous 
Heating Temperatures of Art Materials,” 
150 
ASTM D6901, “Standard Specification for Artists’ 
Colored Pencils,” 28, 150, 242 
ASTM standards, 142, 146-150, 149, 152, 
22582 
See also specifically numbered standards 
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B 


Ballpoint pens, 31 
Balsams, 118, 123 
Barriers, 98, 99, 103-110 
Batten, making of, 305 
Beeswax 
as binder, 77-78, 87, 232-233 
as stabilizer, 206 
Beeswax, bleached white, 308 
Benzene (benzol), 101, 106 
Bianco Sangiovanni (Saint John’s white), 261-262 
Binders, 67, 73-94, 83-94 
acrylic dispersion paints and, 246-247 
acrylic solution paints and, 243-244 
alkyd paint and, 245 
defined, 73 
encaustic paints and, 232-233 
fresco paints and, 254-255 
gums, 78-79 
hazards, 83-94 
natural, 75-77 
oil, 75-77 
oil paints and, 205-206 
pastel paints and, 237, 238 
pigments and, 134 
qualifications for, 74 
quick reference guide, 83-94 
resins used in, 80-82 
silicate, 82 
synthetic, 80-82, 243-250 
tempera paints and, 226 
water-soluble, 78-79 
water-thinned paints and, 216-217, 221, 222, 
223, 224 
waxes, 77—78, 232-233 
Blackboard chalk, 27-28 
Blacks, quick reference guide to, 195-196, 198 
Blacks (grays), quick reference guide to, 196, 198 
Bleeding of pigments, 128 
“Blue Wools” (British Blue Wool Standard Textile 
Fading Cards) lightfastness test, 143-145, 
144 
Blues, quick reference guide to, 186-189, 198 
Bonnard, Pierre, 222 
Book of Color (Munsell), 135 
Box frames, 287, 287 
Braces/bracing, 37-40, 38, 39, 40 


Bristle brushes, 17-18, 17, 18, 217 
British Blue Wool (“Blue Wools”) Standard Textile 
Fading Cards lightfastness test, 143-145, 
144 
Brown, Hilton, 141 
Browns, quick reference guide to, 193-194, 198 
Brush washer, 22 
Brushes, 17-20 
for acrylic dispersion paints, 247 
for acrylic solution paints, 244 
for alkyd paint, 245 
bristle, 17-18, 17, 18, 19 
care (cleaning and storage) of, 19-20 
for egg-oil emulsions, 230 
for egg tempera, 228 
for encaustic painting, 233, 235 
for fresco painting, 260-261 
hair, 18-19, 18 
for size paints, 223 
sizing of, 18 
synthetic, 19 
for water-thinned paints, 217, 221-222, 225 
Brushes: A Handbook for Artists and Artisans 
(Turner), 19 
Burgundy turpentine, 118 
Burning in, 235-236 


é 


Candelilla wax, as binder, 78, 88 
Canvas boards, 41 
Carbitol, 102 
Carnauba wax, as binder, 78, 88 
Carriera, Rosalba, 237 
Cartoons for fresco paintings, 252, 252, 257, 257, 
260 
Casein paints/paintings, 223—225 
as binder, 79, 92 
as emulsifier, 225 
making of, 223, 224 
varnishing and, 274 
Castor oil, as binder, 77, 87 
Catalytic binders, 80, 93 
Cellosolve, 102 
Cennini, Cennino, 237 
Cézanne, Paul, 200 
Chalks, 27-28, 237-241, 238 
as grounds, 61-64 


Charcoals, 27 
Chardin, Jean-Baptiste-Siméon, 237 
Chevreul, Michel-Eugéne, 135 
Chipboards, 35 
grounds for, 69, 70 
sizes for, 68 
Chroma defined, 127 
CI (Colour Index, The), 135-136, 153 
labels, 151, 152 
CL (Cautionary Labeling) seal, 149, 149 
Cleaners. See Alcohols 
Cleaning, professional, 316 
Cleavage, 314, 315 
Cloisonné, 272 
Coal-tar dyes, 127 
Coarse-textured fabric supports, 42 
Coatings for fresco lime plaster, 254-255, 
256-257, 258-259, 258 
Coatings. See Varnishes 
Cold-pressed linseed oil, as binder, 75, 83 
Cold-pressed papers, 24, 218 
Collage, 248-249 
Color and color theory, 129-135, 129, 139 
Color Control Patches, 298 
Color Dataguide (Kodak), 298 
Color Society of Japan, 135 
Color systems, 135 
Color temperatures, 132-133, 134, 297 
Colorants, 126-198 passim 
defined, 126 
Colored inks, 30 
Colored markers, 30 
Colored Pencil Society of America, 242 
Colored pencils, 28-29, 242 
conformance to ASTM standards, 242 
Colour Index, The (Cl), 135-136, 153 
labels, 151, 152 
Commercial brands and products. See List of 
Suppliers (listings arranged by chapter; 
name and address), 325-337 
Commercial papers (traditional names), 24 
Complex subtractive color, 131-132 
Compressed charcoals, 27 
Compressor, 277, 277 
Conservation and restoration, 311-318 
cleaning, 316 
inspection of artwork and, 311-312 
paint film defects and, 314-316, 315 
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repair and inpainting (retouching), professional, 
316 
support damage type to artworks, 312-314 
training programs, 317-318 
Conservation training programs, 317-318 
Consumer Product Safety Commission (CPSC), 
148 
Conté, Nicholas-Jacques, 26 
Conté crayon, 27 
Cooked-oil varnishes, 111 
Copaiba balsam, 118, 123 
Copal varnishes, 112, 116, 121 
Cored boards, 37, 37 
grounds for, 69, 70 
sizes for, 68 
Cored panel, 36 
Cork cushions 
cutting disks, 289, 289 
inserts, 293, 293 
Cotton duck 
as ground, 57 
supports, 41-42 
Cotton rags, 23 
CPSC (Consumer Product Safety Commission), 
148 
Crates in transporting artworks, 302-306 
construction of, 303 
packing, 302, 302, 305-306, 305-306 
Crayons, 28 
Cyclohexanone (hexanone), /10 


D 


Damar (dammar or damer) varnish, 111, 112, 113, 
114=115, 116, 720, 206, 213, 225, 307 

Degas, Edgar, 237 

de la Rie, René, 113 

de la Tour, Maurice-Quentin, 237 

della Francesca, Piero, 252 

Denatured ethyl alcohol, 101, 107 

Destructively distilled wood turpentine, 100 

Deterioration of artwork. See Conservation and 
restoration 

Dextrin, as binder, 79, 9/ 

Digital cameras, 299 

Dimethyl ketone, 109 

Direct painting (alla prima), 211 

Distilled water, 99, 103 
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Double mat, mounting and variations, 285, 285 
Drawdown, 138 

making, 139, 139 
Drawing materials, 23-31 

dry mediums, 26-30 

papers and papermaking, 23-26, 25 

wet mediums, 29, 30-31 
Drawings 

cartoons for fresco paintings as, 252, 252, 257, 

257, 260 

for oil painting, 210 
Driers (siccatives) and oil paints, 118-119, 124 206 
Drying oils, 75-77 
Durability 

art material, 31 

balsams, 123 

driers, 124 

flexible supports and, 72 

preservatives, 125 

retarders, 124 

rigid supports and, 70 

varnishes, 120-122, 307-309 

See also Lightfastness of pigments 
Dust covers 

acid-free glassine, 295, 295 

museum board, 295, 296 

for paintings on stretched fabric, 293, 293 
Dyes, 126-198 passim 

defined, 126 


E 


Basels; 21=22,27,122 
Egg-oil emulsion tempera paints/paintings, 
229-231 

varnishing and, 274 

Egg tempera paints/paintings, 226-229 
egg yolk vehicle preparation and, 227, 227 
varnishing and, 274 

Egg yolk, as binder, 79, 92 

E! Greco, 200 

Emulsions, 226 
egg-oil emulsion paints and, 229, 230, 231 
natural, 79 

Enamels, 112 

Encaustic paints/paintings, 232-236, 233, 234 
burning in, 235-236 
care of, 236 


defined, 232 
history of, 232 
techniques, 235-236 
varnishing and, 274 
Encaustic palette alternative, 233 
EPA (Environmental Protection Agency), 12, 20, 
96 
Equipment (basic), 16-21 
Ethyl (ethanol or grain) alcohol, 101, 107 
Ethylene alcohol, /08 
Ethylene glycol, 102, 108 
Exhaust setups, 98, 98 
Extension of pigments, 137 
Exterior mural paints/paintings, 251, 253, 253, 
265-272 
sites for frescoes, 253, 265 
synthetic dispersion paints and, 266 
techniques, 268, 270-272, 271 


F 


Fabric supports. See Textiles 
Fabric-stretching 
pattern, 49, 49 
pliers, 48, 48 
Fat and lean rule, 212 
Fayum portraits, 33, 232 
Field (French landscape) easels, 21-22, 21 
Films, slide and print, 310 
Finishes, semigloss and matte, 275 
Fire hazards, 279 
balsams, 123 
binders, 83-94 
driers, 124 
preservatives, 125 
retarders, 124 
solvents and thinners, 95-96, 102, 03-110 
passim 
varnishes, 114, 117, 120-122 
spray varnishing, 275-276 
Fire hazards * Cautions 
acrylic solutions, 56 
alcohol, 40, 54, 117, 138 
ethyl silicate, 269 
fixatives, 241, 279 
paint making, 201 
solvents and thinners, 96, 114, 233, 235 
varnishes, 275, 277 


Fixatives, 117, 117, 241-242, 242, 278-279 
spray packs, 241-242, 242 
Flammability classifications, 95-96 
Flash points, 95-102, 103-110 
Float-mounted picture, separated, 291, 291 
Flocculation of pigments, 128, 207, 207 
Fluorescent pigments, 152 
Formaldehyde, 119, 125 
Fourdrinier, Henry and Sealy (Fourdrinier 
machine), 23 
Fra Angelico, 252 
Frames and framing, 287-288, 287 
construction of, 289-293, 289-293 
profiles, 288 
Framing, large matted work, 292, 292 
French chalk, 28 
Fresco (buono fresco or fresco buono) paints/paint- 
ings, 80, 251-272 
See also Exterior mural paints/paintings, Interior 
mural paints/paintings, Mural 
paints/paintings 
Bianco Sangiovanni (Saint John’s white) and, 
261-262 
defined, 253 
making of, 262 
panels, 264, 264 
sites for, 253 
techniques, 261-263, 268, 270-271 
wall preparation, 253-254, 253, 254 
Fritsyo7 2 


G 


Gamblin, Robert, 113 
Gasoline, 101, 105 
Gel mediums, 249 
Gelatin, as size, 55 
flexible supports and, 7] 
rigid supports and, 68 
Gessoes, 58, 61-67 
acrylic dispersion grounds and, 58, 60-61, 69 
application of, 65, 65 
gesso-oil emulsion 
flexible supports and, 7J 
rigid supports and, 69 
glue chalk, 62-63, 62-63, 64, 64, 220, 223, 
224 
filler-to-glue combinations, 63, 63 
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flexible supports and, 71 
rigid supports and, 69 
oil emulsion grounds and, 64, 66, 69 
true, 58, 61, 66-67 
Gettens, Rutherford J., Journal of Chemical 
Education, 112 
Giotto, 252 
Glair (egg white), as binder, 79, 92 
Glass 
bottles, 23 
palettes, 16 
sizes and grounds for, 68—70 
supports, 37 
Glazes, 211, 212, 213 
Gloss mediums, 249 
Glycerine (glycerin or glycerol), 101-102, 108, 
216-217 
Gouache paints/paintings, 216, 221-223 
Graphite pencils and sticks, 26-27 
Gray Scale, 298 
Greens, quick reference guide to, 190-192, 198 
Grinding (dispersion) of pigments, 208-209, 209 
Grounds, 51, 57-72, 69, 70, 71, 72 
acrylic dispersion paints and, 248 
acrylic solution paints and, 244 
alkyd paints and, 245-246 
egg-oil emulsion paints and, 230 
egg tempera paints and, 228 
encaustic paints and, 235 
fresco paints and, 254-255 
oil paints and, 210 
requirements, 57 
water-thinned paints and, 218-220, 222, 223 
Gums 
as binders, 78-79 
gum arabic (gum acacia), 78, 90, 238 
gum karaya, 79, 90 
gum Kordofan, 78 
gum Senegal, 78 
gum thus, 118, 123 
gum tragacanth, 79, 90, 238 
gum turpentine, 99-100, 103 
in varnishes, 111, 113 
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H 


Hair brushes, 18-19, 18 
Hanging wire, placement and tying, 292, 292 
Hardboards, 36-40, 36, 38, 39 
sizes and grounds for, 68—70 
HDO (high-density overlay) boards, 35 
Health hazards 
balsams, 123 
driers, 124 
fixatives, 279 
frame glazing, 291 
labeling art materials for, 148-149, 149, 150 
paint making, 201, 204 
pigments, 128-129, 154-197, 206 
preservatives, 125 
retarders, 124 
solubility test, 138 
solvents and thinners, 96-102, 103-110 passim 
varnishes, 120-122 
spray varnishing, 118, 275 
watercolor paints and, 281, 221, 223 
Health hazards * Cautions 
acrylic dispersions, 56, 61 
acrylic solutions, 56 
alcohol, 40, 54, 117, 138 
ammonia vapors, 66, 138, 224, 291 
beeswax, 234 
crayons, industrial, 30 
dry pigments, 128, 206, 208, 218, 221, 223, 
228, 237, 239, 244 
ethyl silicate, 269 
felt-tip markers, 31 
fixatives, 241, 279 
formaldehyde, 52 
French chalk (talc), 28 
graphite sticks, 27 
hydrochloric acid, 269 
paint making, 201, 204, 239 
quicklime, 255 
varnishes, 275, 277 
vehicles, 268 
vine charcoal, 27 
Hexanone, /10 
Hide glue 
as binder, 79, 9/ 
as size, 52-55, 53, 54, 61, 67, 68, 71 


Hide glue equipment and materials, 53, 53, 54, 54 
High-density overlay (HDO) boards, 35 
Hot-pressed papers, 24, 218 

Hue defined, 127 

Hunter, Dard, 23 


IIC (International Institute for Conservation of 
Historic and Artistic Works), 318 
Impasto, 212 
India ink (Chinese ink), 30 
Indirect painting, 211 
Inert additives, 128 
Inks, 30 
Inorganic pigments, 136 
Interference (pearlescent or iridescent) pigments, 
155 
Interior mural paints/paintings, 251, 252-253, 
254-265, 254, 255, 257, 258, 261, 264 
cartoons, preparatory, 257, 257 
sites, 253 
techniques, 261-263, 261 
International Institute for Conservation of Historic 
and Artistic Works (IIC), 318 
International Standards Organization (ISO), 28, 
298, 301 
Inter-Society Color Council (ISCC), 142 
Irreversible sizes, 56 
ISCC (Inter-Society Color Council), 142 
ISO (International Standards Organization), 28, 
298, 301 


J 


Japan wax, as binder, 78, 89 

Johns, Jasper, 232 

Journal of the American Institute for Conservation, 
The, 318 

Journal of Chemical Education (Gettens), 112 

Jura turpentine, 118 


K 


Keim, Adolf Wilhelm, 267 
Kelvin (K or kelvins), 132-133, 134 
Kerosene (kerosine), 101, 105 


Ketones, 102, 109 

Klee, Paul, 216 

Knives, 20—21 
mat, 282 
painting, 20, 20, 235, 261 
palette, 20, 21, 202, 261 
spatulas and scrapers, 20-21, 2/ 


L 


Labeling slides and prints, 299 
Lacquers, 112 
LaFontaine, Raymond H., Studies in Conservation, 
IYSPOUS 
Lakes, 137 
Laminated panels, 34—35 
sizes and grounds for, 68-70 
Land, Edwin, 130 
Lap-joint bracing, 37, 39, 39, 40 
Latex, as binder, 94 
Light actions, 129-131, 130 
Lightfastness of pigments, 127, 138, 140-142, 146, 
147-148, 150 
test methods, 141-142, 147-148 
tests, 28, 141, 143-145, 144 
Lighting, 22-23 
pigments and, 127 
Lime plaster 
additives, 256 
coatings, 254-255, 256, 257, 258-259, 258 
layers, 256-257, 258-259, 258 
Limited palette, 133 
See also Palettes, color selection and 
Linen supports, 42 
Linseed oils, as binders, 75-76, 81, 83, 84 
Linseed stand oil, 225 
Liotard, Jean-Etienne, 237 
Lithographic crayons, 28 
Long, Ben, 80 
Louis, Morris, 57, 244 
Luke, Joy Turner, 141 


M 


Manet, Edouard, 200, 237 
Manganese linoleate, 119, 124 
Markers, 30 
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Marking gauge, 282, 282 
Maroger, Jacques, 116 
Masaccio, 252 
Massachusetts Art Project of the WPA, 142 
Masstone pigments, 137-138 
Mastic varnish, 116, 120, 307 
Mat knife, 282, 282 
Material Safety Data Sheet (MSDS), 97, 201 
Matisse, Henri, 200 
Matte 
finish, 275 
mediums, 249 
Matting, 279-287 
cutting and hinging, 282-284, 283, 284 
making of, 285, 285 
Mayer, Ralph, The Artists Handbook of Materials 
and Techniques, 112 
McCann, Michael, Artist Beware, 99 
MDO (medium-density overlay) boards, 35 
Medium-density overlay (MDO) boards, 35 
Mediums 
for acrylic dispersion paints, 249 
for oil paintings, 212-213 
Megilp (natural), 116 
MEK (methyl ethyl ketone), 102, 109 
MEK-peroxide, 102, 109 
Mending plates, bent, 289, 293 
Mercuric chloride, 125 
Mercury, 119 
Metal plaster lath, 253 
Metallic pigments, 152 
Metallic points, 28 
Metals 
sizes and grounds for, 68-70 
supports, 37 
Methyl (methanol or wood) alcohol, 101, 107 
Methy] butyl ketone, 102, 109 
Methy] cellulose 
as binder, 9/ 
as size, 56 
flexible supports and, 7/ 
rigid supports and, 68 
Methyl ethyl ketone (MEK), 102, 109 
Methyl isobutyl ketone (MIBK), 102, 710 
MIBK (methyl isobutyl ketone), 102, 110 
Michelangelo, 252, 257 
Microcrystalline wax, as binder, 89 
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Migration of pigments, 128 

Mineral oil, as binder, 77, 87 

Mineral spirits, 100, 104, 117 

Mineral spirits—based acrylic (MSA) resins, 245, 
275 

Mixed media. See Collage 

Modeling or molding pastes, 249 


Mosaic and mosaic units (tesserae) design, 271-272, 


EYAL 
Mounting, 41, 48, 50 
MSA (mineral spirits—based acrylic) resins, 245, 
2a 
MSDS (Material Safety Data Sheet), 97 
Muller, glass, 202, 202, 203 
Munch, Edvard, 214 
Munsell, Albert, Book of Color, 135 
Mural paints/paintings, 251-272 
defined, 251 
exterior, 265-272 
interior, 251, 252-253, 254-264 
planning, 251-252, 252, 257, 257 
techniques, 270-272, 271 
Museum boards, 35, 296 


N 


n-Heptane, 101, 105 

Names and categories of pigments, 135-138 

Nanometers, 129, 130 

Naphtha, VM&P, 100, 104 

National Bureau of Standards (NBS), 142 

National Institute for Occupational Safety and 
Health (NIOSH), 13 

Natural binders, 74-80 

Natural emulsions, 79 

Natural mineral pigments, 136 

Natural resins, 114-116 

NBS (National Bureau of Standards), 142 

Neo Megilp (synthetic), 116 

Nibs (selection), 29 


NIOSH (National Institute for Occupational Safety 


and Health), 13 
Nondrying oils, as binders, 77 


O 


Oil crayons, 28 
Oil grounds, 57-58, 59 
flexible supports and, 7/ 
rigid supports and, 69 
Oil paints/paintings, 205-215 
binders and, 75-77, 205-206 
care of, 215 
commercial, 214 
drawings, 210 
driers, 206 
grounds, 210 
layering, 208-210, 211 
making of, 206-210, 209 
pigments, 206 
sizes, 208 
stabilizers, 206 
supports, 208 
techniques, 210-213 
variations on, 214 
varnishing and, 274-275 
vehicles, 206, 207 
Oils, as binders, 75~77 
Oleoresins, 118 
Opacity of pigments, 137-138 
Opaque (gouache) watercolor paints/paintings, 
221—223 
making of, 221 
Optical Society of America (OSA), 135 
Optically variable pigments, 153 


Oranges, quick reference guide to, / 64-168, 198 


Organic pigments, 136-137 

Oriented strand board (OSB) or flake board, 35 
OSA (Optical Society of America), 135 

OSB (oriented strand board or flake board), 35 
Ostwald, Wilhelm, 135 

Overpainting with egg tempera paints, 229 
Ozokerite wax, as binder, 78, 89 


P 


Packing artwork, 302, 302, 305-306, 305, 306 
Paint binders. See Binders 
Paint films, 57, 58, 60 
defects in, 314-316, 315 
Paint labels, 15/—152 


Paint standards, 142-153 
history, 142, 146 
Paint-grinding setup, 202 
Painting knives, 20, 20 
Painting over old oil paintings, 213 
Paint making, 199-204 
Bianco Sangiovanni (Saint John’s white), 261 
casein, 224 
egg tempera, 228 
egg-oil emulsion, 230 
encaustic, 234 
fresco, 260, 261, 262 
frosting slab and muller in, 203 
history, 200 
oil, 206-210, 209 
opaque watercolor, 221 
pastel, 239, 240 
predispersing pigments and, 203, 204 
preservatives, 204 
secco, 263 
setup for, 201-202, 202 
silicate, 270 
Side, 223 
stucco, soft and hard, 266 
watercolor, 218 
Palette cups, 23 
Palette knives, 20, 2/, 202 
Palettes, 16-17, 17 
for acrylic dispersion paints, 247 
for casein paints, 225 
color selection and, 133 
for encaustic paints, 233 
for watercolors, 217 
Paper boards, 35 
Papermaking: The History and Technique of an 
Ancient Craft (Hunter), 23 
Papers and papermaking, 23-26, 25 
cold- and hot-pressed, 24 
commercial names for, 24 
permanence of, 24-25, 25 
uses, 26 
weights, 26 
Paper supports, 41 
grounds for, 7/—72 
Paraloids. See Acrylic resins 
Parrish, Maxfield, 131 
Particles from dust or sanding, 59, 61, 62, 65 
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Partitive color system, 131 
Pastel chalks, 27 
Pastel paints/paintings, 237-242 
defined, 237 
fixatives, 241 
fixative spray and, 275 
history of, 237 
making, 239, 240 
making paper for, 241 
paper, 240 
techniques, 240 
varnishing and, 274 
Pastel pencils, 29 
Pencils, 26-27, 28-30 
Pens, 30-31 
Perilla oil, as binder, 86 
Perkins, William, 127 
Permanence of papers, 24-25, 25 
Permanence. See Lightfastness of pigments 
Petroleum microcrystalline wax, 309 
pH 
of binders, 83-94 
of papers, 25-26 
testing of paper, 25, 25 
Phenols, 119 
Photographing of artworks, 296-302, 301 
digital cameras and, 299 
equipment, 297 
film, 297-298, 310 
setup, 300-301, 300, 301 
Phthalocyanine colors, 127, 128, 137, 207 
Picasso, Pablo, 200 
Picture/painting protections, 112-113 
Picture protection, 274-310 
Pigment Handbook, The (Patton), 128 
Pigments, 126-198, 206 
acrylic dispersion ground and, 61 
color and color theory, 129-135, 129, 130 
defined, 126 
extension of, 137 
fluorescent, 152 
hazards, 154-197 
history, 126-127 
inert, 206 
inorganic, 136 
masstone of, 137-138 
metallic, 152 
migration of, 128 
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names and categories, 135-137 
natural mineral, 136 
oil grounds and, 57-58 
oil paints 
dispersion, 207, 207, 209 
drying rates, 198 
film characteristics, 198 
opacity of, 137-138 
optically variable, 153 
organic, 136-137 
quick reference guide to, 154-198 
blacks, 195-196, 198 
blacks (grays), 196, 198 
blues, /86—-189, 198 
browns, 193-194, 198 
greens, 190-192, 198 
oranges, 164-168, 198 
purples, 183-186, 198 
reds, 169-182, 198 
whites, 197, 198 
yellows, 155-164, 198 
solubility of, 138 
specialty, 152-153 
standards for, 127-128, 142, 146-150, 152 
synthetic organic, 127, 136 
tests, 138-142, 139 
toxicity of, 154-197, 206 
undertone of, 137-138 
vegetable-derived organic, 136 
Pigments, for types of paints 
acrylic dispersion, 247 
acrylic solution, 244 
alkyd, 245 
casein, 223 
egg temperas, 226 
encaustic, 233 
fresco 
exterior, 265, 266 
interior, 260, 262 
oil, 206 
pastel, 240 
silicate, 268 
size, 222 


water-thinned paints, 216-217, 221, 222, 223 


opaque watercolors (gouache), 221 
transparent watercolors, 216-217 
Pinney, Zora Sweet, 141 
Plant oils, essential (clove, lavender, etc.), 124 


Plywood, 34-35 
Pollock, Jackson, 37 
Polymerized vinyl acetate (PVA) dispersion 
as binder, 80-81 
as size, 56-57 
flexible supports and, 7/ 
rigid supports and, 68 
Polyvinyl chloride (PVC), as binder, 80-81 
Polyvinyl chloride acetate (PVCA), as binder, 
80-81 
Poppyseed oil 
as binder, 76, 85 
as retarder, 119 
Porcelain enamel, 272 
Porcelain-coated steel palettes, 16 
Porous boards, 35 
Pounce wheel, 257 
Predispersing pigments, 203-204, 206 
Preservatives, 119, 125 
in paints, 204 
Primary colors, 131 
Primers. See Grounds 
Print films, 3/0 
Processed natural mineral pigments, 136 
Propanone, 109 
Proportional grid system, 252, 252 
Propylene glycol (1,2 propanediol), 108 
Protective masks, 98, 99 
Purples, quick reference guide, 183-186, 198 
PVA (polymerized vinyl acetate) dispersion 
as binder, 80-81 
as size, 56-57 
flexible supports and, 7 
rigid supports and, 68 
PVC (polyvinyl chloride), as binder, 80-81 
PVC paints, 81 
PVCA (polyvinyl chloride acetate), as binder, 
80-81 


R 


Rabbitskin glue. See Hide glue 
Radial easels, 2/ 
Raphael, 252 
Reds, quick reference guide, 169-182, 198 
Refraction, 73-74, 73 
Refractive indices, 74 
balsams and, 123 


driers and, 124 
preservatives and, 125 
retarders and, 124 
varnishes and, 120-122 
Renoir, Pierre-Auguste, 237 
Repair and inpainting (retouching), professional, 316 
Reproductions, making of, 298-299 
Resin solvents. See Alcohols 
Resins, 80-82 
defined, 80 
in varnishes, 111, 112, 113, 114-118 
natural, 114-116 
synthetic, 117-118 
Respirators, 13, 99, 103-110 
Retarders, 119, 124, 249 
Retouch varnish, 114 
Reversibility in varnishes, 120-122 
Reversible sizes, 55 
Rhoplex. See Acrylic resins 
Robert, Nicholas-Louis, 23 
Rosin, 99 
in papers, 24-25 
Rossol, Monona, The Artists Complete Health and 
Safety Guide, 99 
Rough papers (“not” or “not pressed”), 218 
Russian kolinsky sable, 18, 18, 217 


S 


Sable brushes, defined, 18, /8 
See also Brushes, hair 
Safety hazards * Cautions 
encaustic paint muffin tins, 234 
encaustic palette frying pan, 233 
paint making, 201, 204 
solvents and thinners, 112 
table saw, 45 
Safety practices, studio, 11-13 
See also Fire hazards, Health hazards, Safety 
hazards 
Safflower oil, as binder, 76, 84 
Sandarac, 116, 120, 307 
Saponification (pentimento), 213 
Saponified wax (wax soap), 225 
Saving oil paint, 213 
Sawn boards, 33 
Scandinavian Institute, 135 
Screw eye, 289, 289 
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Scumbles, 211, 212 
Secco (fresco secco), 251, 252, 263-264 
paint mixing, 263 


Semidrying oils (corn, olive, peanut, other veg- 


etable), as binders, 77, 86 
Semigloss finish, 275 
Separatory funnel and gravy separator, 76 
Seurat, Georges, 131 
Sgraffito, 270-271 
Shahn, Ben, 226 
Shellac varnish, 111, 116, 121, 308 
fixative from, 117 
SID (Support Induced Discoloration), 60 
Silicate paints, 267 
Silicates, as binders, 82, 94 
Silicone, 309 
Simple bracing, 37, 38, 39, 40 
Simple subtractive color, 131-132 
Sink mats, 281, 286, 286 
Sink mounts, 281 
Sites, fresco, 253 
Size (distemper) paints/paintings, 222-223 
history of, 222 
making of, 222-223 
Sizes, 51-57, 53, 54, 68, 71 
irreversible, 56 
oil painting and, 208 
reversible, 55 
Sizing of brushes, 18 
Slab, 201-203, 202 
Slaked lime 
as binder, 80, 93 
plaster application tools, 258 
putty making, 255, 255 
Slaking, 255 
Slide films, 310 
Slides and prints 
film, 310 
labeling, 299 
storage, 302 
Smalt, 127 
Smith, Richard D., and pH test, 25-26 
Society of Dyers and Colourists, 136, 153 
Sodium benzoate, 125 
Solid woods 
grounds for, 69, 70 
sizes for, 68 
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Solubility of pigments, 138 
Solution varnishes (cold cut or spirit), 111 
Solvents and thinners, 11, 95-102, 97, 103-110, 
114 
common, 99-102, 103-110 
hazards, 97-99, 98, 99, 103-110 
specifications, 95 
toxicity categories of, 97 
Soybean oil, as binder, 77, 85 
Spatulas and scrapers, 20-21, 21, 202 
Specialty pigments, 152-153 
Spectrophotometer, 130 
Spermaceti wax, as binder, 88 
Spray packs for fixatives, 242 
Spray varnishing, 275-278, 277, 278 
Stabilizers, 206 
Stand linseed oil (heat-bodied oil), as binder, 75, 
83 
Standards, 127-151 passim 
See also ASTM specifically numbered standards 
paints, 142, 146-150, 152 
pigments, 127-128 
Starch 
as binder, 79 
as size, 55 
flexible supports and, 7/ 
rigid supports and, 68 
Steam-distilled wood turpentine, 100, 104 
Steam-pressed linseed oil, as binder, 75, 83 
Storage, 294-296, 295 
artworks on paper, 295, 296 
boxes, 296 
paintings, 294-295 
rack, 295 
slides and prints, 302 
Strainers, 43-44, 45, 45, 46, 46 
Strap clamp, 290, 290 
Strap hanger, 289, 289 
Strasbourg turpentine, 118, 123 
Stretchers, 43, 44, 47 
Stretching 
textile supports, 44, 47-49, 48, 49 
watercolor papers, 219, 219 
Strip frames, 287, 287 
Stuccos, 265 
making of soft and hard, 266 
sgraffito and, 270-271 


Stud wall, 254 
Student-grade 
paints (economy paints or sketching paints), 
214 
watercolor paints, 220 
Studies in Conservation (LaFontaine), 115, 318 
Studio easels, 21, 2/ 
Styrene resin, 122 
solution, 309 
Substrates. See Supports 
Subtractive color, 131-132 
Sulfate wood turpentine, 100 
Sun-thickened linseed oil, 75-76, 76, 84 
Support Induced Discoloration (SID), 60 
Supports, 32-50 
for acrylic dispersion paints, 248 
for acrylic solution paints, 244 
for alkyd paint, 245-246 
for casein paint, 225 
damage to artworks, 312-314 
for drawing, papers, 23-26 
for egg tempera paint, 228 
for egg-oil emulsion paint, 230 
for encaustic paint, 235 
flexible, 40-50 
chassis for (textiles), 41-49, 45, 46, 47, 
48-49, 295, 295 
grounds for, 57-61, 65, 65, 71, 72 
mounting, 41, 48, 50 
sizes on, 71 
for fresco paint, 254 
for oil paint, 208 
for pastel, 240 
requirements, 32 
rigid, 33-40, 33, 36, 38 
bracing, 37-40, 38, 39 
grounds for, 61-67, 65, 65, 69, 70 
history of, 33 
sizes on, 68, 71 
surface preparation of, 40 
for watercolor paint, 218-220, 222, 223 
Synthetic paints/paintings 
binders for, 80-82, 243-250 
defined, 243 
for exterior murals, 266 
fabric supports for, 42 
mineral pigments, 136 


organic pigments, 127, 136 
resins, 117-118 
techniques, 244-245, 246, 248 
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T-hinges, 283-284, 283, 284 
Tables, accessory, 23 
Techniques. See specific mediums 
Tempera paints/paintings, 226-231 
care of, 231 
defined, 226 
egg tempera, 226-229, 227 
egg-oil emulsion, 230 
history of, 226 
mixed media, 230-231 
techniques, 228-229, 230-231 
varnishing and, 274 
Tempered hardboards, 36 
Test methods for lightfastness, 141-142 
Tests for pigments, 138-142, 139, 141, 143 
Textiles, 41-50. See also Supports, flexible 
grounds for, 71, 72 
preprimed, 42-43 
sizes for, 71 
Thinners. See Solvents and thinners 
Thomson, William, 1st Baron Kelvin, 132 
Tinters, 128 
Tinting strength of pigments, 138, 139, 139 
See also Lightfastness of pigments 
Toluene (toluol), 101, 706, 117 
Toners, 137 
Tools 
for acrylic dispersion paints/paintings, 247-248 
for acrylic solution paints/paintings, 244 
for alkyd paints/paintings, 245 
basic, for artists, 16-31 
for crating artworks, 302-306, 302, 303, 306 
for encaustic paints/paintings, 233-234, 233 
framing, 289-293, 289-293 
for fresco paints/paintings, 255, 255, 257, 258, 
258, 260-261 
matting, 279-286, 282-286 
for pastel paints/painting, 240, 242 
photography, 297-298, 300-301, 300-301 
for tempera paints/paintings, 228, 230 
varnishing, 277 
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for water-thinned paints, 217, 221-222, 223, 


225 
Toxic materials 
solvents, 96-102, 103-110 
Toxicity in pigments, 154-197, 206 


‘Transparent (aquarelle) watercolor paints/paintings, 


216-220 
‘Transporting artworks, 302-306 
carriers, 304 
packing and, 302, 302, 305-306, 305, 306 
shipping, 304 
transit storage and, 304 
Triple-roller mills, 201 
Tubes for paint, 208-210, 209 
Tung oil (Chinawood oil), as binder, 76, 86 
Turner, J. M. W., 200 
Turner, Jacques, 19 
Two-compartment tray palettes, 16-17 


U 


Ultraviolet light stabilizers (UVLS), 118, 275 
Undercutting fresco painting coat, 261 
Underpainting (grisaille, or gray, painting), 
211-212 

egg tempera and, 229 
Undertone of pigments, 137-138 
Untempered hardboards, 36 
UVILS (ultraviolet light stabilizers), 118, 275 


V 


Value 
defined, 127 
Variations on oil paints, 214 
Varnish maker’s & painter’s (VM&P) naphtha, 
100, 104 
Varnishes, 111-118, 249 
hazards, 120-122 
uses of, 112-118 
See also Finishes 
Varnishing, 274-278 
application, 276, 277, 278 
spray, 275-278, 277, 278 
Vegetable-derived organic pigments, 136 
Vehicles, 200-215 passim, 201, 202, 203 
acrylic dispersion paints and, 246—247 


356 THE PAINTER’S HANDBOOK 


acrylic solution paints and, 244 
alkyd paints and, 245 
defined, 73 
egg tempera paints and, 226-228, 227, 227 
encaustic paints and, 234 
oil paints and, 205—207 
pastel paints and, 238 
preparation of, 217, 223, 224, 225 
silicate paints and, 268-270 
watercolor paints and, 217 
Venice turpentine, 118, 123, 225 
Ventilation, 98, 98, 103-110 
system for spray varnishing, 278 
Vickery, Robert, 226 
Vine charcoals, 27 
Vinegar, 125 
Vinyl resins, as binders, 80-81, 93 
Visible light, 129-131, 129 
Visible spectrum, 129-130, 129 
VM&P (varnish maker’s & painter’s) naphtha, 
100, 104 
von Fuchs, Johann Nepomuk, 267 
Vuillard, Edouard, 222 


W 


Wall preparation for fresco paintings, 253-254, 
253, 254 
coatings, lime plaster, 254 
exterior, 253, 253, 265, 266 
interior, 253, 254, 254 
mosaic and, 271 
Wall scraper, 139 
Walls 
grounds for, 69, 70 
sizes for, 68 
Walnut oil, as binder, 76-77, 85 
Washed linseed oil, as binder, 76, 84 
Water, as solvent, 99, 103 
Water-soluble binders, 78-79 
Water-thinned paints/paintings, 216-225 
casein, 223-225 
defined, 216 
history of, 216 
making of, 218, 221, 223, 224 
opaque watercolor, 221-222 
size, 222-223 


techniques, 220 
casein, 225 
opaque, 222 
size, 223 
transparent, 220 
transparent watercolor, 216-220 
varnishing and, 274 
Watercolor paints. See Water-thinned paints/paint- 
ings 
Watercolor papers, 218-220 
stretching of, 219, 219 
surfaces, 218 
Watercolor pencils, 30 
Waves or wavelengths, 130-131 
Wax crayons, 28 
Waxes, as binders, 77-78 
Wehlte, Kurt, 82 
Weights of paper, 26 
Wet-into-wet painting, 212, 235 
Wetting agents. See Alcohols 
Whites, quick reference guide, 197, 198 
Whole egg, as binder, 79, 91 
Window mat, 283, 283 
Wooden palettes, 16, 17 
Wooden panels, 33-34, 33 
Woods, solid 
grounds for, 69, 70 
sizes for, 68 
Wyeth, Andrew, 226 


X 


X-shaped brace, 64 
Xylene (xylol), 101, 106 


\ 


Yellows, quick reference guide, 155-164, 198 
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PRAISE FOR The Painter’s Handbook: 


“The single best contemporary guide for both professional and student painters.” 
—Stuart Baron, director and professor, © 
School of Art, Louisiana State University 


“The Painter’s Handbook has always contained comprehensive information about art materials, simply put and easy 
to use. An advantage over similar books is that it is kept up to date in a field where research and new products 


~ introduce constant changes. Professor Gottsegen works with art materials scientists and conservators, ensuring, . 


readers of accurate and current information.” 
—Joy Turner Luke, artist, writer, and founder of the ASTM International and 
_ Inter-Society Color Council committees on artists’ paints and related materials 


“The Painter’s Handbook is without doubt the premier guide to artists’ painting materials. Gottsegen's knowledge 
and expertise in the ffeld allow for an in-depth understanding of the tools of the fine artist, and his book dispels 
so many of the myths surrounding art materials that have been perpetuated in other resources.” 

—Mark Golden, CEO, Golden Artist Colors, Inc. 


“Professionals, students, and amateurs alike have relied on The Painter’s Handbook since its original publication in 
1993. Gottsegen’s book has successfully replaced Ralph Mayer's outdated work by bringing new information ta 
bear on both traditional and contemporary painting materials.” 

—Gregory Amenoff, painter and professor of art, Columbia University 


“A rigorously researched practical guide that should be on every artist’s bookshelf.” 
—Leslie Carlyle, author of The Artist’s Assistant: Oil: Painting Instruction Manuals and Handbooks in Britain | 800—1 900 


“The Painter's Handbook is the required textbook in my painting techniques classes. For the beginning painter, the 
art school painting major, or the professional artist-or art historian, this welcome new edition of the book is the 
most practical, complete, and accurate technical guide available. Gottsegen demystifies the materials of painting 
and-explains the connections between traditional studio materials and the newest products on art store shelves.” 
—Richard Raiselis, artist and associate professor of art, Boston University 


“By incorporating into his book the recent discoveries brought to us by conservation science, Mark Gottsegen 
helps painters make durable paintings. The Painter's Handbook is the first book | recommend to artists.” 
—Robert Gamblin, Gamblin Artists Colors 


“Every year new artists’ paints and materials show up on art supply stores’ shelves. The variety is endless. What is 
an artist to-do? The old standby references are woefully out of date and anything but scientific. A more modern 
view is found in Mark Gottsegen’s recently revised Painter's Handbook. The book offers concise, exceptionally 
reliable information on the latest materials with an important evaluation of each one’s toxicity and durability. The 
artist, both novice and experienced, cannot ask for a more trustworthy reference.” 

—Ross Merrill, artist and conservator 


Much more than just another guide to artists’ materials, The Painter’s Handbook is an amazingly useful resource that 
also presents techniques for using them and making them yourself. Whatever you need to know about any medium 
and its accessories, you're sure to find the informatian in these pages. 

The revised and expanded Painter's Handbook—now including more than 100 illustrations—considers the 
enormous changes that have taken place in the art materials world since the first edition was published in ie 
New materials, new health information, and new thinking about outmoded and even harmful supplies and practices 
make this an indispensable reference for every painter. 


Mark David Gottsegen is chair of ASTM International's Subcommittee DO!.57 on Artists’ Paints and Related 


Materials and helps develop standards for art materials. An associate professor at the University of North Carolinal 
at Greensboro, he.teaches drawing, painting, and the materials of painting. 
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